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ERMAN MELVILLE once described the relationship 
between human genive and mans perception of it a 
a “shock of recognition.” I like to think that Melville, 
who wrote-so eloquently of the Pacific and its peoples, would 
have enjoyed this month's four-airt presentation on the 
Pacific slands—for it all began with just stich a shock. 

Author David Lewis made a ¢asual inquiry of a Tongan 
about sailing : ions through a reefsturdded archipelago, 
“7 wre th pasted by his reply,” he recalls, “for it meant 
that the old lore of the sea by which the Polynesians had 
populated the Pactiic was sill known—by afew, but known.” 

David devoted three vears to the search for that ancient 
knowledge, and found it, an achievement that helped earn 
him the (old Medal of the Roval Institute of Navigation and 
the Superior Achievement Award of the Institute of Navig- 
tion of the United States, a rare dowble, richly deserved. 

To bring this epic tale to our members, our ectitars, pho- 
bographers and writers logged a combined 200,000 miles of 
Pacific travel—though not without hazard Photographer 

“William Curtsinger was attacker and twire slashed by a 
shark while swimming in the lagoon of a remote and unin- 
habited ishunc. The fact that David Lewis is a physician and 
had a supply of antibiotics probably saved Bill's life. 

His colleague, Nicholas deVore [, found himself just in 
time to jotn a Microtesian crew for an extraordinary canoe 
voyage of $50 miles across the open ocean. Nick suffered fram 
intestinal fu the whole wav: “Nine davs ona wet roller comst- 
er.” He was alert enough to notice, however, that the crew 
had added a new element to the ancient navigational reper- 
toire of wind, wave; star, and bird—ijet contrails, marking the 
Pacific sky and pointing the way fo land 

Artist Herb Kawainu) Kane, who grew up in the steep 
Waipio Valley on the “Big Idand” of Hawaii, combines the 
talents of artist, sailor, and amateur anthropologist. “All 
Polynesian colture relates to the canoe,” clams Herb. He ane 
his fnends in the Polynesian Vovaging Society hope to under- 
line that point when they sail a 60-foot cdouble-hulled canoe 
te Tahiti. and back in 1976, using navigational techniques that 
the world thought were long forgotten 

Several times this past vear we had the pleasure of “pulling 
oul all the steps” for an article we thought deserved it—ihe 
world-ranging andl timely story on gold, the survey of Ameri- 
can wilderness at a crossroads moment, the achievement of 
our frontier in space; Skvlab, our account of the glory of the 
Phoenicians, und that mind-dazzling summury of our new 
knowledge of the universe itself. 

At the mament, our writers and photographers ore sailing 
in the wakes of Columbus and Drake, ranging the new Alas- 
ka. exploring the remains of Maya and Celtic civilizations, 
probing the archives of the American Revolution—but we 
will let their work speak for itself in forthcoming issues. 

It seems a shame that our popular wssociate in geouraphic 
adventure, the award-winning National Geographic Society 
television series, will be represented by no new programs this 
vear. Word that we liar! been unable to obtain a commitment 
from the networks for prime viewing time reached my desk 
just before the news that one of last season's documentaricts 
had won two coveted Emmy awards. In this case, the shock 
preceded the recognition. 
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ISLES OF THE PAGIFIG —| 
The Coming 
ofthe 
Polynesians 


By KENNETH P. EMORY, Ph.D. 


HE JFSLES of the South Seas 

bathed in warm sunlight in the 
midst of the vast Paciftc—were 
surprise enough to their European 
EStonishingly, 





discoverers, But more 
they were inhabited! And the tall, soft- 
featured, lightly clad people who grect- 
ed) the Europeans possessed graces they 
could only admire, and skills-at which 
they could but wonder 

How had these brown-skinned peo 
ple reached Ube many far-flung mlancds 
of Polwnestia? When? And whence had 
they comer The mystery lingered for 
centuries 

Aot until 1920—the vear I joined the 
stall af the Bernice P Bishop Museum 
in Honoalulu—was i concerted search 
for answers launched, with the First 
‘an-Pacthe Scientitic Conference, held 
in the Hawaiian capital In subsequent 
vears acienhsts fanned oul over the 
Facihic to salvage whatever knowledge 
of their past the Polynesians retained 
The field was vast, for Polynesiasprawls 
In a hue triangic, from Hawatil in the 
north to Easter [sland in the southeast 
to New 
have taken part in many of these expe- 
rlitions from Muangarevas to culling Ka- 
Hingimaranim, some 5.000 miles away 
and bevond the Polynesian Trangle 

After the Tenth Pacific Science Con- 
L961, scientists from New 


Lealand in the southwest. | 
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Nomads of the wind, cshipmates drop sail 
or Gery approach Satgwal on the central 
Corolines, The past of their seafaring 

anc clon, lone clouded by mreyitery ond 
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Wherever Polynesians sailed in 
guest of new lands, beey retained 
te trodilion of an ancesinal 
homeland to which their spirits 
mould riven after death. fs 
cache nant, ovat, echoes om 
the mamies of several plonds in 
eattern. Porymesia, among Liem 
Aawait and Samoa's big wie 

of Savard. An emercid neckiace of 
su0f-fringed reef adorns this Harvat't— 
Rasatea in the Society Islonads 





Zealand, Australia, Europe, the United 
States, and Japan amassed a greal store 
of new data on Polynesian prehistory 
Their research was coordinated by the 
Bishop Museum and financed by groups 
in several nations. including the U.5 
National Science Foundation 

Disciplines as diverse as archeology, 
linguistics; and botany now enable us 
to sketch the main outline of Polynesian 
origins, and even fill in many details of 
this dramatic first conquest of the Pa- 
cthe Ocean 

The early island dwellers, lacking 
metals, shaped tools from stone, bone, 
and shell. We have found such artifacts 
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in asenciation with racdiocarbon-catable 
human bone and charcoal from ancient 
hearths. But nowhere in the islands of 
Polynesia have we uncovered archeo 
logical traces earlier than the Poly- 
nesians’ own culture 

Had the first Polynesian settlers en- 
countered an eurlier people an the 
islands, one would expect that some 
vestige of an unrelated tongue would 
have survived, Linguistic reseurch- 
ers have detected none. They have 
found, however, that the languages of 
Polynesia have a common origin with 
those m Melanesia, Micronesia, and 
Indonesia. All of them belong to one 
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preal Austronesian family that extends 
as far westward as Madagascar 

Botanists tell ux that of the food 
plants brought to Polynesia, all but-one 

the sweet potato from South Amerti- 
ca—came out of the islands to the west. 
So, we know, did the Asiatic jungle fowl, 
the pig, the dog, and the Polwnesian rat. 
There can be little doubt, then, that the 
frst inhabitants of the whole vast Poly 
nesian Triangle came from somewhere 
to the west 

Human occupation of Oceania— 
those vast reaches of the Pacific en- 
compassing Polynesia, Melanesia, and 
Micronesia—began on New Guinea. 


‘ 








There archeologists have dug primutive 
charcoal more than 
25,000 years old from campsites weed 


stone tools ard 
during the last lee Age, when sea levels 
were lower ond the distances betweon 
Australia, New (ouwinea, ond other In 
donestan ishands were much less 

When melting ice raised the level of 
the ocean and increased distances be- 
landfalls, New Guinea and its 
dark-skinned inhabitants—Melane- 
became more tsolated wntll the 
coming of the brown-skinned people 
Indonesia, the Phil- 
ippines, and Taiwan. In their outrigver 
and double canoes with sails of plalted 
leaves, the latter reached New Guinea 
and nearhy tshind= about 4,500 years 
azo, bul che not dislodge the Melane- 
tins they found already living there 

mone the whe mover 
eastward in small groups al various 
times by VaTIoUs routes, Were ances 
tors of the Polwnesians. Using Fiji as a 
staging area, some eventually sated on 


ween 
SITS 


out of sland Asis 


qenularers, 


to uninhabited Tones ancl Sammon 
oped the physical types, 
lancquace, ane culture that the Polvne- 





To have deve 


sans share in commen, these Polynesian 
forebears must have been isolated for 
a time in a hoame group of islands. A 
Chain of archeological discoveries lends 
us to believe that this isolation started 
Tongs andl Samoa 


is lanels a 


in the 
FouPhiyY 4,04) yemrs ago 

Becinning in 1909 in New Hritain, 
archealogists have found a typeof pre 
historic decorated pottery at various 
Melanesian sites Edward W. tfford 
in (947 excavated] samples in Fin, 
Melinesin’s enstermmost extension 
Five years later, he and Dr. Richard 
Shutier, Ir, unctivercel the same type 
at Lamia in Sew Calechonia. Now called 
Lapita-stvle pottery (right), these arti 
facts Clearly-trace the visits and attempt- 
ed settlements of <a maritime people 





jiong a Melanesian route 
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Lapita pollery wos excavated by Dr 
Jens Poulsen in Tonga in ancl 
bas recently been found in Samoa 14 
well—both in western Polynesia 

Tonga is the longest-inhabited island 
croup in Polynesia, with rachiocarbon 
li40 wc. Thos we 
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Kevs to Polynesian ancestry, foprla-sive 
pottery shards from the Reef [xlinels 
labore), Fu: (below), and other locales 
document! lite rush sapere of ancionl 
vewigert through Melanesia to Samoa and 
Tonys, where none donded as cariy as 4 
nc. Here, from a rdetitock comprised 
af periahs a few families, orwd 
over o tidiennin tie langwaee, piysigie, 
and culluore of today's Polymesans 

Doce’ teeth, feavl-ahell eves, anil Live 
frativers ef fumareds of tray birds mere 
uw? the fearsome nage of Anmarinorn, 
ihe Howatton nur god (facing page} 
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A study of excavated aces, fish- 
heoks, ormament:, snd. other artifacts 
indicates that Tahiti and the other 
Society Ishinds must have been settled 
soon after the Marquesas. Present in 
formation indicates that Huwaii and 
Sew “Aealand were settler after ap, 400 
Radiocarbon techniques permit us to 
assiun tentative dates to this entire 
Pacthe migration: entry into West Poly 
nesia about [000 B.c., renching [ast 
Poh nesia about the time of (lrist, com- 
nleting the occupation by a.b. 1|000 

These ancients were remarkable seq- 
men, and no less skillful boatbuilders 
to have shaped craft capable of such 
vovaces, Intriguingly, artist-researcher 
Kane suggests that the seagoing canoe 
may have helped “shape” the people 

“Tte design favored the survival of 
persons With stamina, muscle, ane! dim- 
ple fat to insulate the body from the 
deadly chill of wind evaporation upon 
spray—trenched skin. Rigorous selective 
pressures, off repealed, may explain the 
pivaque atid laree size that distin 
euish Polynesians from other equatorial 
peoples.” 

Having reached the Pacific's farthest 
outposts, the early Polynesians pos 
cessed the skills to return. It is doubtful 
that one-way, or “drift,” vovames could 
account for the éarly presence in the 
Howaian (Islands, for example; of 
Lwenty-odd cultivated plants and do 
mesticaied animals of Tahiti and the 
Vlarguesas. (Coomputer simulations rule 
oul the drift theory entirely.) Thus we 
conclude that early Hawaiians repeat- 
edly negotiated the longest seacroute In 
Polynesia, returning to Tahiti and then 
again to Hawail. known as “Child ol 
Tahiti.” 

To reenact this feat, Herb Kane ane 
unthropolomst Ben Pinney have formed 
the Polynesian Vovaging Society, The 
society 1s building a ()-toot Polynesian 
double cance, training & crew, and fais- 
ing funds for the vovare anc related ex- 
nenments. Ago Howalion event of the 
United States Hicentennial Vear, this 
voyage wil) celebrate the discovery and 
settlement of Hawa, and serve to re- 
capture the unique knowledge, skills, 
und spirit of the Polynesian seafaring 
Pioneers. [] 
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Provisions for sea: Moots, fevits, nuts, 
dried fish, and water-filled gowrds (facing 
page and key above) enabled Lhe 
Polynesian to orien paaates lasting ou 
lome de foxy aovelins, 

Ne gthenigey fo fie tea, Chet, Lees 
(below, right) recetters a bittao an 
Safawial, The ploytician-turned-mariger 
visited the uvelon Pacifie tle wile 
rudving (ie vevugineg tecioriquer of the 
aoctent Polynesian, a fascinating 
tory thal bovine on page F47. In the 
December 7274 GEOGRAPHIC, Or. Lewes 
fold of fos stowmelashed voyage from 
Svdnev to Palmer Station, Woe firsi 
ie prisdee to Amarchied 
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By DAVID LEWIS 
Photographs by NICHOLAS pbeVORE III 


BHE OLD NAVIGATOR, Tevake, 
wore the wrinkles and silvered 
har of age, and a serenity and 
stéeacliness of eve hevoncd any | had 

ever seen. | came to recognize that look 
In other master navicators of Polynesia, 
but none had quite su forseeing a pare 
as ‘Tevake 





In my elderly gait ketch [shjorn we 
were pounding through heavy seas 
somewhere southwest of the island of 
Taumako, in the western Pacific's 
sania. Cruz group 

No fewer than |45 people, iInchuding 
theeny children, wailing babies, and a 
hew bride recently purchased with fea 
ther money, occupied every bunk and 
foot of cabin space, wedged in with 
mats, taro pudding, breadfruit paste, 
mya nuts, and a squealing piglet It 
Wis # acene aul of ancient Polynesia 

We were, in fact, reliving the Polv- 
nesian past | had arranged this rownel 
trip vovage between two remote islands 
solely for the purpose of learning how 
Tevake's ancestors had managed to find 
their Wav across, and colonize, the vast 
Pactic Ocean. 

We had put out from Taumako be 


fore dawn, bul the stars had not faded 
before heavy clouds shut down. Not so 
much as a glimmer of the sun broke 
through. Then a northerly squall swept 
down on us, laving the lee rail under 
and sending fshjern scudding through 
the tropic downpour. The wind veered 
northeast, east-northeast, finally south- 
east. My sense of direction was para- 
lveed from the squall's onset. At each 
subsequent wind change, [ again lost 
my bearings. 

Yet, for eight solid hours, with never 
A moment's respite, Tevake stood with 
his feet planted wide apart on the fore- 
deck. He held a jo lop palm leaf as an 
umbrella, his sopping wet lavalava fap- 
Ding around his lecs, concentrating in- 
tently on the sea, unmindful of chill and 
weariness, his only movement an ocea- 
sional gesture to the helmsman 

He held course by keeping a particu- 
lor «well from the east-northeast, uwn- 
felt by me, dead astern 

“It is fod Awe dele tot, the sea wave,” 
he said. “Tt Lit up stern without rolling 
bowl, Must wart for it long time, maybe 
ten minute. It not there all time” 

It may seem incredible that a man 











Without compass or chart, Trvake pilots the author's ketch tiroweh 
Pace waters, relying on an astounding knowledye of stars, currents, and 
noreiy penceptibie acean swells, The traditional voyaging skills preserved 
by Le Santa Creat Islander wid a dietediing Aanedful of other mavigalon 
ecplawn, saw Or. Deus, how ancient Polynesians could And and colonise 
a constellation af iands scattered quer LF million square miles of ocean. 
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board. He had made o perfect landfall 
in the half-mile gap between them, 
having navigated for 50 miles without 
a single glimpse of the sky 

T am no stranger to the complenities 
of navigation, having three times 
crossed the Atlantic single-handed and 
circumnmavigated the globe im @ cata- 
maran. Nevertheless, Tevake's feat-im- 
pressed| me preatiy. He harcl unerringly 
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passed the stern test of landfall using 
only the skills of hic ancestors. 

Devoid of written linge or ony 
instruments, guided solely by their 
senses, the early Polynesians ranged 
over an area bigger than all the Soviet 
Union and China combined (see the 
supplement map, Discoverers of the 
Pacific, distributed with this issue). For 
years scholars have debated whether 
this yast area was settlecl mostly by 
accident—by windblown castawars, by 
people wandering blindly—or by navi- 
cational skill of the first magnitude 


There is no longer any debate in my 


rained. 


THOUGH | AM o New Zealander, 
the most memorable vears of my 
childhood were spent in a miniature 
‘Fahiti called Rarotonga. There I at- 
tended a native school and listened 
enthralled to my Polynesian cousins re- 
telling the glorious sagas of the ancient 
coptiins—Ruy, Taneiia, Karka, and 
Kupe. the legendary discoverer of New 
/ealond, southernmost land in. the 
Polynesian Triangle 

Years later the irresistible ocean lured 
me uwiaiv from the respectable life ofa 
metical practitioner in England, and | 
became obsessed with the mysteries of 
Polynesian yoraging 

In L965, ammed with a know 
cained (rom the wrrtings of early Euro- 
pean explorers one missionaries, | set 
Out to follow the traditional (and arche- 
ologically confirmert) migration route 
from the Tahitian archipelago to New 
“etland, by way of Rarotong: 

“Sal wm little to the left of the setting 
sun in November,” had been the legend 
ary Kupe’s command. ln a catamaran 
called Kehw HMoana—‘Orcean Spray" in 
Maori—] followed his directions 

Navigating entirely without instri- 
ments, steering toward stars setting in 
the southwest, and using the sun and 
swells as additional directional euides, 
ae Rupe must have done, | reached New 
Zealand after 35 clays at sea, with an 
error in latitude of only 26 miles 

Thus: | proved to mv own Satis. 
facthon that gnclent tracition was cor- 
rect. Rut a far greater surprise still 
awaited me. |] was visiting in Tonga 
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Mothers deft hands weate auiny the 
nwrning (abece! as fer child maps ter 
qonspended cradie (fetow), Seagoing 
caretors Aanghel bie foam from 
fadonesta to Mirronesyg centuries 
ape, bul few modern-day Gfersings, 

cr bones, Lowe tiny Satan! 

Sone land sem wrer walcies 
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same months after my New “ealand 
TovaLC, and chatting one evening with 
Atutter skipper named Kaloni Kienga 
L asked him for pdvice ADOUL [reversing 
His rect-strewn ari hipelago 

“You head toward that star,” he said, 


pointing io & member of the constel 





ut 
tion Leo, “and when it has moved too 
hivh antl too far-to the let, vou follow 
the Text Lo rise trom t 
the horizon. Then the tiext.and the next 
and «oc on until dawn This we call £a- 
tvingd, the star path.” 

| was fabbergasted: What I had as 
sumed to be long-lost knowledge wie 
being expounded in practical detail 
The millenniums-old art of Polynesian 
naviration still lived! 

Kalon went on, illustrating by mo- 
tions of his hands the shape of the waves 
I should encounter. "There are three 
seas between here antl Nomuka. By 





1¢ Same pont on 


recounizing which sea you are in, vou 
will know how far vow have traveled, 
even on the clarkest night. These things 
my father taught me.” 

[f Kaloni still knew and used these 
ancient arts, surely there must be other 
islanders whose lore could be recorded 
ancl saved 

The. Australian National Universit, 
provided & grant, amd with my son 
Barry, [set out to find the surviving Pa- 
clic navigators and sail with them. I 
hoped to learn to read, as they did, the 
messages inscribed nightly across the 
“root of yovaring” by the slow-wheeling 
stairs, and oy the ocenn swells that 
matched rank on rank across the lonely 
wastes beneath 

We found such men and learnec! their 
skills. And, oddly enough, we found 
many of them notin the central Pacthc 
—the heart of Polynesia—but in out- 
ling islands to the west, in the Gil- 
berts, the Carolines, anc the Santa 
Cruz chain 

| hae heared many reports ‘of the 
veteran navigator Tevake, of the santa 
Cruz fslands. “You will just have to 
chance fincing him,” said a district 
othcer on Guadalcanal. “He may be 
anvwhiere, He fas only an outriererless 
dugout now, but even in this—and a5 
old as he 4—he can't rest from the sea 


Me is forever roving the archipelago 
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ant far bevond, os far as Tikopia.” 

As luck would have it, I caught up 
with Tevake at his home island of 
Nifiloli, a strip of sun-bleached sand 
overhung with palms: 

He was a striking figure, his wrinkled 
face distinguished by that sea-formed 
ware. He agreed to take charge of Js- 
bern, sailing her first to Taumako to 
pick up a bride for his son, and on a 
second trip to Vanikeoro, about a hun- 

L hod been duly impressed on the 
voyage to Taumako by Tevake’s ability 
Lo detect surface currents and compen- 
sate for them. Usually they are no more 
pereeptible to a seaman than is the drift 
of a free balloon to its occupants. Long 
ago Polynestan navigators correctly 
deduced that most Pacific currents fol- 
low the prevailing winds, Once a vovage 
had been accomplished, the mean set of 
the seas would be known, and passed 
on through the generations 


Vanikoro, the waves were persistent 

and steep. Tevake said this ineli- 
cated a current flowing a little east of 
north, and altered our course 15° to the 
night, He maintained that heading by 
keeping the brilliant star Canopus on 
our port bow. In the 4 am. darkness, 
surf breaking to port revealed the reefs 
of Utupud, a reference point we would 
have missed by a good ten miles had 
not Tevake corrected for the current. 

(in our trip back to Nihloli from 
Vanikoro, /sbjorn pliched and wallowed 
clumsily along beneath the supremely 
indifferent tropic stars. Tevake stood 
thoughtfully by the rail. 

“OF course,” he said rather hesitantly, 
looking back at me over his shoulder, 
‘vou must know all about te lapa.” I 
truthfully denied knowing anything 
about it at all. 

“Then look.” Tevake pointed over 
the side. “No, not on top, deep down. 
You see him all same underwater liht- 
ning.” The phrase was apt. Streaks, 
Hashes, and momentarily glowing 
plaques of light kept appearing well be- 
low the surface. Tevake explained that 
te lapa streaks dart out from directions 
in which islands jie The phenomenon 
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Wind, Wuve, Star, ond Bird 


is beat seen cighty to a hundred miles 
out ond disappears by the time a low 
atoll is well in sight. He stressed that it 
was quite different from ordinary sur- 
face luminescence. Tevake told me it 
Was customary to steer by it on over- 
cast nights. 

The following night after we hove to, 
lowering our sails to await daylight be- 
fore threading the tortuous Matema 
reefs, clouds made the darkness more 
intense ancl te lapa more obvious. The 
Hashes flickered along two dlistinct 
hearings, Cine series, Tevake averredd, 
was “from” the volcano Tinokula, the 
other “from” Ndeni. Morning revealed 
the lofty Tinakula ancl Nedeni, both 
about 20 miles awav in the directions 
Tevake hacl indicated. 

What can be the nature of this sign? 
Oreanographers say it must be a form 
of bioluminescence, perhaps trigwered 
by a backwash wave. Al any rate the 
learned Gilbertese navigator Abera 
later described to me what he called te 
mate in terms identical with Tevake's, 
and the Tongan Ve'etutu spoke of the 
“viory of the seas, wie “a ¢ tad,” which 
was clearly the same thing, None af 
these have, as far a5 [ know, ever been 
descnieed before 

| said good-bye to my friend on his 
home island with the perfect cone of the 
sacred volcano Tinakula looming 
against the sky. There was something 
symbole in the old navigator’s parting 
words. Pointing up at a circling tropic 
bird, he spoke with pride and regret: 

“Mv name, Tevake, same as his. One 
time I young and like him I go far and 
free.” 


/shjorn plied the seas to Tonga. It 

and Samoa lie in the heartland of 
old Polynesia. 

Tracing the earliest settlement of the 
Pactic, scientists conclude from stuclies 
of artifacts (particularly a widespread 
archaic type af pottery called Lapita 
ware) that it was launched from some- 
where in the ishinds of Southeast Asia. 
Throweh the millenniums, mivrations 
swept generally eastward across the 
ocean, but ultimately the waves spread 
toward almost every compass point— 
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as far north as Hawaii, as far south as 
New Zcaland, even westward again to 
the so-called Polvnesian outliers in 
Micronesia and Melanesia. 

The obscure people who made Lapt- 
ta pottery reached Tonga before 1000 
Bc. There, and in Samoa, they settled 
down and developed the language and 
culture we now call Polynesian. 

From its cradle in the Tonga-Samon 
region, Polynesian culture began its 
spread over the Pacific about the time 
wf Christ. When Europeans arrived 
some 15 centuries later, they found Poly- 
nesians occupying a vast triangle that 
covers almost a fourth of the Pacific. 


maran Keb Moana, I called at 
a Easter Island. a possession of Chile. 
An ishinder named Teao remarked: 
“E hoa, David, riva riva te pahi— 
Friend David, yours is a fine voyaging 
canoe” The wards were much the same 
as the Maori spoken in my New Zea- 
land homeland, 4.000 miles away. 

How were these ancient master mar- 
iners able to strike so far ofeld. newer 
knowing a compass of a chart? 

Part of the secret, as the cutter cap- 
tain Raloni Rienga had so unexpeciedly 
shown me, was by steering down the 
star path, kaveinga; picking-a star that 
came up (or sank) in line with your is- 
lind target, and then steering toward 
that star and its successors. 

“A compass can fo wrong, the stars 
never,” declared another Tongan cap- 
tain. Incleed the points of rise and set of 
stars do provide a directional compass 
every bit as accurate us the magnetic 
instrument—that is, fora Pocifie Ocean 
expert who carries a map of the heavens 
in hits heel. 

I was to find star-compass techniques 
still practiced over much of the Pacific 
1 was even more impressed, however, 
by the island navigaters’ uncanny abili- 
ty to steer by wave taotion—swells re- 
flected from islands bevond the horzon 
The skilled navigator comes to recog- 
nize the profile and characteristics of 
particular ocean =wells os he would the 
faces of his friends, but he judges: their 
direcuion more by feel than by sight, 

Almost literally he “steers by the seat 


Or at YEARS AGO, in my cata- 


of his pants”—sensing the ocean swells 
through the scrotum. 

The complex patterns produced by 
swells reflected and refracted among 
the lands are recognized by navigators 
throughout Oceania The Marshall I- 
landers illustrate the process using so- 
calleel stick charts a5 teaching devices. 


more sophisticated navigational com 

cepts that were restricted to selected 
initiates. This closely guarded know!- 
edge is the hereditary property of navi- 
vator families such as the Tuite (both 
the name of the family and the title of 
its heat), Early in the past century, the 
Tuita Kahomovuilahi, or Kaho, ruided 
a dost reval flotilla to safely even though 
totully blind (pages 768-9). 

“There are secrets only I and the 
devil know,” Kaho had claimed, and | 
wondered whether those secrets had 
fond Wilh him and his descendants into 
the grave. Through the kineness of 
Hit Majesty King Taufa'tabau Tupou 
TV of Tonga, T was introduced to bo- 
day's distinguished Tuitis. 

There was Fe‘iloakitau Kaho, the S7- 
your-<old great-grandson of the blind 
Tuita himself, whose modest home, lit- 
tle more than ashack, was acderned with 
the faded signed photographs of the 
European rovalty whe were his friends. 
I met the leading Tuita, with whom I sat 
for hours cross-legged on mats before 
the kava bowl: and finally Tonga’s most 
distinguisher traditionalist, Ve'ehala, 
governor of Ha'apai. Together they re- 
vealed to me the fragments that re- 
muiined of their jealously cuarded lore. 

Ve'chala explained how overhead 
stars were once used to determine lati- 
tude. “That star.” he said, pointing wp 
at Sirius, “when it rises to its highest 
point in the sky, will stand cirectly 
above Vanua Levu, the second island of 
Fiji When it is right over your canoe, 
you know vou have reached the lantude 
of Vanua Levu. 

“Such a zenith star that points down 
to an island we call a fanafsenga star. It 
is quite different, of course, froma ka- 
Velnga compass star, low down on the 
horizon, that vou-steer by.” 

| had Jong suspected that Polynesian 


|: TONGA | became aware of even 
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seafarers sailing to tiny, distant lanes 
“ex panced™” such citticult targets by 
frst steering for whole archipelagos, 
guided by their knowledge of land 
clouds, bird zomes, alterec| swell pat- 
terns, and the like 

Ve'chala now confirmed my theeary 
He gestured toward a dim line of verv 
hich trees. “You see those pyke trees? 
We have a Tulta navigator’s proverb 
that says, ‘It is enough that we strike 
ie rev of puko trees. You need not hit 
a particular tree. [In the same way u 
canoe captain would aim for the middle 
of the group. instead of for an individ 
tual island.” 


FROM TONGA | AIMED my own 
“canoe —salt-stamed old Ishjorn 
westward, toward Micronesia and 

the scattered archipelagos of the (il 
berts, the (Corolines, and the Marianas, 
al) scenes of intense fighting during 
World War IL There we haye a unique 
und priceless window into the seagoing 
past of the Pacthc: there the navigating 
aris of Polynesia survive as nowhere 





else. Probably this is because the Euro 
Pein impact was felt in Micronesia later 
than in Polvnesia proper, by about a 
century 

Passing thrown the Crilberts, | heared 
tidings of a great Pawrud, or vovaping 
canoe, being built on the remote atoll of 
Aranuka,and promptly changed course 

When | hove to off the atoll, how- 
ever, the fringing. reef, lashed by burst 
ing swells, looked unassailable. A fish- 
ing canoe with two men came by. One 
of the men, Tekiera: looked fshjern aver 
and shook his heacl, explaming that onl, 
a light canoe could surf over the recf, 
even at bien tice 

“But IT can take vou ashore,” he of 
fered. “You swim good?" 

[ clambered down inte his rocking 





canoe, A ftew strokes took we to the 
break of the surf, where Tekiera and | 
slipped over the side and waited 

“Now swim!” [ launched forward al 
full speed. Domed coral heads came in 
to View beneath the awithne backwash, 
and mv feet touched the reef, 

“Hold.” cried Tekiers, but o wave 
cimbed, tottered, collapsed in a welter 
Lif Cis ne foam, aAntisent metumbtling 


Wind, Move, Stor, and Biri 


upside clown. Twice more | was somer 
salted before [ hauled mvself, cut ane 
bleeding, onto the drv reef 

Cince ashore, | was escorterd to the 
litre Mectinghouse, the manedba, with 
thatched eaves that stood only four 
feel above the ground anid a roof that 
coare| upward to a crisscross of mus- 
sive. beams o full forty feet overhead 
The trade wind blew cool throwzh the 
lofty building 

‘There To was creeted by the villagers, 
who grinned ~¢ Tekiers. mimerd my; 





Corod to the bare bones, a freely couelré 
fae makes a tashy iaeich for a Satewal 


younger. Schoeing rchudes reading, 
erring, aniline, od seviediion, covering 
seh Guestions as tehich story fo steer by 
wen sailing re TOO miles from Fop to Dn 


With monumental patience, 
a Solow! canoe maker shapes a 
iiddie with a steel adc, a tavk bits 


forebears performed wrth tools of 


clamshell or stone. in the ancien 
mune, fatbbwilders till comk full 
Planks with breadfruil sap (below), 
after feating & with burning sennit, 
acnd made of cooemul-isk fibers. 
Branded Gree tier by sailors in 
ihe canee Aowse (rigat), senmmnil 
pecomes rope for shoe's riveiny, stoul 
rnowge for thet t00-nule rowed trip 
betwen Suton! and Saran. he 
winters for Mies Wrviies ennery 


rates Aigner ban inland cies 








acrobatics on the reef. A feast of mari 
nated raw fish, taro, and cooked pan- 
anus served on «shiny leaves was 
washed down with palm todd: 

The great vovaging canoe I had come 
to see wis a plorious thing, traditional 
in every way. The planks, hand-sawed 
on the island from local te ttai trees, 
were lashed together every few inches 
wit 





1 cord made of hand-rolled coconut 
fibers. The ribs were bound in the same 
manner, and ‘sticky breaciruit sap sup- 
pied the caulking. The massive out- 
neger flout measured 24 feet 

Though only three-quarters planked 
up, the baurua was already. a thing of 
beauty, With slim graceful lines. long 
curved ends; and the promise of great 
spec, strength, and flexthility. The 
cralt would be used to carry people to 
nearby islands to take part in communal 
events. It had not occorred to anvone 
tnat navigational instruments of chart 
might be needed 

It must have been in such vessels that 
Pactic Ielanders had mace their greut 
vovages of discovery and colonization 
Thev date from the advent of the New 
stone Age, when newly developed 
heavy woodworking toois made it pos: 
sible to adz planks une! join them to the 
Irumes of boats, just as bark or «kin 
had been sewn in earlier times 

The swift and capacious vessels ol 
the Lanpita navigators were probably 
little changed by Captain Cook's day 
In 1769 he recorded canoes “much 
faster’ than hic Endravour 

West were 55-1to 6(-foot V-sectioned 
crait, built of wide planks lashed to the 
frames with sennit and caulked with 
breadfruit san, Hoisting their mat sails, 
they could cover 100 to 150 miles a clay 
In open-seo conditions. In Polvnesia the 
double canoe was the preferréd stvle: in 
Micronesia. the “snige outrigger. Both 
were constructed with acdzes of basalt or 
clamshell, crlls fashioned from shark's 
teeth ar shell 

With Polynesian ability to preserve 
food for long penods, a range of 5,001 
miles in not-toc-untavorable winds was 
pass ble lor these great Canoes—ample 
for exploratory probes eastward 

The Polynesians generally sailed 
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HERB KAWAINUI KANE 


SA5TWARD INTO THE UNKNOWN, 
Samoans spearhead one of the great 
tnuritine ventures of all time—the ex- 
ploration and settlement of Polynesia. 
In wooden canes stitched with coconut- 
fiber rope and neged with sail of woven 
leaves, these mariners who knew no imstru- 
ments navigated 2,100 miles and made their 
landfall at Nuku Hive in the Marquesas 
around the time of Christ 

Within « millennium their descendant+ 
homing in on wodiscovered islands revealed 
by such slight cues as the flight path of a 
bird—had found every habitable speck of 
lami in an area of the Paciic bigger than 
North America and Europe combined. 

In this portfoho, Hawaiian artist Herb 
Kawainut Kane (KAH-nay) depicts Polyne- 
dian sagas of heroic exploration and venge- 
ful battle; he also portrays the canoes and 
navigational techniques of Caceania in the 
map supplement, Discoverers of the Pa- 
etic, that accompanies this issue. 

Limned in volcanic rock on Hawali,-a 
petrogivph (below) shows the sail used by 
ancient vovagers of that island chain 


































Desperate Marquesans = “hs sssien Coe or 
take to the sea SS hon hea aceaiat chon aed 
n quest of new lands. Thus Polynesians ol 
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for the 
Lol 


uf. ae Narguesans be ain the search Hawaii, and—via TahitiSew Leaand 
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An octopus leads Kupe 
to New Zealand 


UREFEING SHOREWARD on lone Pacifx 
J rollers, the sen rover Rupe and his follow 
ers behold the mountainous const of North 
sland, New “Zealand ‘Their 2.400-miile 
Vive begin in pursuit of a thieving octo- 
nus, tradition tells, and ended with the 


discovery of Polynesun’s largest lonchmass 

The ectopus stole Rupe's Gut while the 
stander wns fisiing near his Raiaten home 
Rupe became so enraged that he set out in 
nursun of the beast, which fled all the way 
to New “Zealand. Kurpe finally slew the mon- 
ster in Cook Strait and returned to Raintea 
to tell the people about the great island he 
had found (thers retraced his nowte, “to the 
left of the setting sun in November,” and 
colonized the new land 
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Ru selects a star and 
discovers anew land 


~TALSAT ASD COURAGEILS in the 
mdst of a storm, the navicator Ki, ann 
outstretched, asks the =ea-pod Tanraroa 
(below) to clear away the clouds< =o be can 
ee his cuiclineg star and set o course loward 
L ew pi a 
Descendant of seafarers, Ru was cht 
navicator of Raiatea at one of Ube times 
when population had outstripped food re- 
enurces. “Lhe valleys are thick with people, 
He tele hos family. “l have selected i star, 
ond beneath that star there 
4 lord that will provide 
us with a new home.’ 
Rus brothers pone wie 
protested tial tes eared 
the Pers Of De Sa "Tae ts 
women's talk.” he responded 
'l, Ro, know the wave al 
the sea. The winets ane! thi 
Currents are open ano 
to me. Fear net anil Do will 
take vou to a larper and 
better land than this 
Lecend dors mot record how 
Ru knew that he would fine 
lanel, but hie confictence calmed 


his family’s fears. The clan 


Tnown 


departed in a tewly built 
anoe colled Te Pua-oriki— 
‘The Chefivy rower With 
Ru ane his relatives went 
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virtue, strength, and beauty 
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nights. With his crew near manic, Ru finals 
invoked the aid of Tangara to return his 
ruining star to view 

The clouds parted (night) and three day 
later,so the story goes, Ru and his compan 
lance at Attutaki. whose inhabitants still 
celebrate the achievement of the island's 
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The Relentless Pursuer 
finds his quarry 


FE ae [ef i" ™~ (> F, Lo la NOAA oa 
butinu storie ashore at Marotones to 
battle his half brother Tangin ani] the Sa- 
in kartks. The disnute bernn, save the arti 
i er er, Tena net t n, Ou 
héreditury rights After a series of battles, lain in the fitht that follower Tangs 


aod Renka remuuned to rule Rorotongas 


legend when the brothers quarreled o 
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“Tell the king we are 
in Fijian wateng’ 


HE YEAR, about 1820. ‘The event: the 
| return of King Taufs‘ahau to Tones after 
a tattooing ceremony in Samoa that solem- 
nized his coming of age. The location: some: 
where suuth—or was it Weel oF e@ast?—dol 
Se Oa. with one krnoyes The ings naviga- 
tore have lost ther way. in ire pustlement 
the navigators murmur among themselves 

In another canoe, the aged and blind 
Kaho—Tuite Kahomnovailahi—-a navigator 
of low tank, asks his son FPo'ol, “What are 
they saving?” The boy trephes that the nayi- 
galors are lost Kaho orders his canoe torned 
inte the wind. As the «ail juffs and the vessel 
slows. he climbs onto the #tarlouare hull ancl, 
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held fast by hie son, dine his hone into the 
sea (right). Then he announces, “Tell the 
king we are in Fijian waters.” 

“That the olel blind one,” the Kings 
navirators scat! in dishelel 

‘What should we dor” the king himself 
aeks Kaho. “Our food and water are almost 
finisheci,” 

Rohe requests the location of the sun 
Then he save, “Tell the king that when the 
sun de in the miciile of the sky he will see 
land.” A few hours later the firtilla reaches 
Lakemba, an island in the Lay (aroup cast 
of the Fijis. In pratitucle, the king makes 
Raho his chief navigator and a noble. From 
thie tome, be and his descendants. become 
naw @ Fafakitahi—Feelers of the Sea. 

Almost (80 wears loter Kaho's erent 
rrancisen reveied that fis ancestors act of 
touching the sea was designed to impress 
the superstitious Tongans. Kaho knew land 
was near becouse his son pad reported to 
him the presence of a fish-rating bird that 
never Ventures far from land l] 











(Comtinwed from page 734) wind by 

tacking, coming about and changing 

the side of the sail presented to the 

wind, as modern sailors do. The Mi- 

cronesians (and the Polynesians of the 

Tuamotus and some western island 

groups! changed 

Wind, Wave course by -shifting 

fi the sail from one 

Star and Bird end of the canoe to 

, Vn the other, with the 

came side always to 

the wind. Thus the vessels were “dou- 

ble ended,” with bow and stern having 
the same design. 

Both outriggers and the method of 
tacking by changing ends seem to have 
originated in Indonesia. They spread 
not only eastward into the Pacific but 
alto westward across the Indian Ocean, 
as far as Madagascar. In ap. 77 the 
Roman ‘scholar Pliny the Elder de- 
scribed ships from Cevlon as having 
“bows at each end.” 

| wonder what Pliny would have said 
about a canoe of stone. I had heard of 
one on the island of Beru, not far from 
Aranuka. When my son and I reached 
the island and located the “stone canoe,” 
it proved to be a teaching device that | 
had never before encountered. Built by 
the father of the navigator Temi Rewi, 
and modeled on one his father had 
made, it was a simple array of stones 
enclosing a larger flat rock. The. origin 
of the device has been Jost in time 

Rewi's son sat upon the central stone 
imagining himself in a canoe, while his 
father taught him the star paths and 
currents of the southern Gilberts. A 
little later, the “canoe” was used to rep- 
resent an island. By their size, shape, 
und angie, the stones at the four corners 
represented the swell patterns around 
the island. The tallest, for instance, de- 
picted the main swell from the enst. 

Rewi lowered hie voice: “Look under 
the seat stone.” There, hidden from 
view, was a rounded lump of brain 
coral. “This secret stone,” said Rewi, 
“represents the sea-god, who is the most 


important of all. He helps us sail over 
the sea because he rules the sea.” 
After leaving the hospitable atoll of 
Beru, I found at Tarawa, also in the Gil- 
berts, a wiry old tia beran, or man for 
voyaging. His name was Iotiabata Ata, 
and his ultralight 30-foot canoe was a 
perfectly balanced sailing machine, out- 
rigger alternately flying airborne and 
slicing clean through the waves. 
lotiabata took me on a vovage from 
Tarawa to nearby Muaiana to show me, 
when we were well out of sight of land, 
how the massing of trade-wind clouds 
aver the invisible islands, and their 
breaking up as they drifted downwind, 
indicated the position of both atolls. 
Though their lagoons lay below the 
horizon, | could see clearly the green 
reflection on the undersurface of the 
clouds, and pointed it out to Totiabata: 
“T did not wish-to embarrass or insult 
you hy mentioning this green,” he said. 
“Foratter all, you are a navigator, of-a 
kind, yourself—and even Europeans 
notice this obvious sign.” 
I was somewhat chastened as I con- 
tinued in /sbyorn to the Caroline group. 


| Islands of Puluwat, Satawal, Pulu- 
BBsuk, and Pulap retain an entire 
traditional blue-water voyaging snoci- 
ety. Oceanic voyaging without charts or 
instruments persists as a way of life. Of 
Puluwat's 400 people, 8 are trained 
fPpaln, cavigators with status higher 
than chiefs. [n a recent 16-month 
period, Puluwat's 15 big sailing canoes 
made 73 interisland passages. 

In such a setting, one might expect to 
find an exceptional navigator. I found 
him seater in his canoe house, a man of 
only 46 who had been initiated as a 
navigator more than twenty ‘years 
earlier and bad roved through the cen- 
tral Carolines ever since. His- thighs 
were tattooed with the traditional 
mark of the sea, leaping porpoises, 
und his shoulder with a more modern 
emblem, the Rising Sun of Japan. 


flies in all the world, the Caroline 


Old man of the sea, Faleilei once rolled the sennit amd steung the ads, 
helping to build the canoes he voyaged on, Now locked to the lana, he 
passes the doy inva Satowael canoe howse and looks longingly toward the sea. 


name brother.” Together we made two 
YoVares a relativel short one in Hi 


pour's canoe to Pulusuk im the Caro 
lines, and a sin-day journey tn /yojyorn 


to Saipan in the distant Maranas tial 
confirmed my recdiscoveries of ancient 
navigation techniques 

Hipour’s 75-foot yovaging canoe was 
MmaoTreo in the Lec, cocooned IT 
mats to protect it from the sun. Un- 
Wrapped, it= toll recd-anel black sides 
1 in bold sheer lines toward 
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swept LU 
joe 
beams supported an outrigger float 
Though Pulusuk lay only 40 miles to 
the south, no seamanilike precaution 
was neglectecL The muscular tattooed 


= 


islanders. put aboard spare potes, spars, 
coils of rope, and hanks of cored, (Next 
[he Mast 3 arcs, Sul, and steering pan 
die were loaced, ane Hnall, food for 


nur crew of eizht: baskets containing 


leaf-wrapped bundles of freshly cooked 

readfruit, as well as sour fermented 
breadfruit that would keep for ten days 
or longer Drinking <coronuts were 


i 
the canoe, alone with | 


tossed into those 
incliapensable instruments, the bailers 

Hipour gathered im the rope that 1s 
the Main MCANE Of SiPAring, fis son-1n 
law Teruo took the hehm. and we slipped 
ut of the shelter of the palms to where 
the sai) felt the thrust of the trade wind 
Phe canoe leaped forward into the sea 
wrack frothing in the channel and por 
DOSE OVeT a COzFeET lunes Of Foye rs until 
it was well clear of the land 

Hipour kept the two main Puluwat 
islancs, Alet and Pull Wal itself st 
overlapping astern. He showed me the 
LO Pee imi porLant eweile thal Were run 
ning, the most helpful being the Hig 
Wave from Altair (8'.° north of est) 
that we held on our beam 

Kc the land dropped far astern, a 
crewman stationed at the mast noted 
the sun's exact height at the time of the 
land Ss disappearance 

Then we were alone al sea, together 
with the slow-archine un, the wave 


lines. and the seabirds, Vet these aie 





= ensured that the canoe's steadily ex 


In the lop of learning, « boy watch Penne Crack is Fl ely known 
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our Star course would have been a 
shade to the left of the Southern Cross 
risen midway to its zenith, 

“We sail this way," Hipour explained, 
“to go around Maihun—Reef of Spirits 
That Eat Canes.” 

Trolling lines were put over the 
stern, and before very long fish were 
flapping in the bilge among the bright- 
green drinking nuts. The first few 
caught were caten raw, with handfuls 
of breadfruit. Later a crewman lit a 
fire of dry coconut basks in an alumi- 
num pot half filled with ¢ravel; more 
fish were thrown on the fire, without 
gutting or scaling, and quickly scorched 
before being eaten. 

I lay down on the rough-hewn planks, 
pulled a mat over myself, and went to 
sleep, and thus missed the first sighting 
of Pulusuk. Evening was near when | 
awoke, and the atoll was growing larger 
minute by minute. We had averaged 
447, knots 

The moment the canoe glided 
through a-gap in the reef, a line of men 
waded out, took hold, and guided her 
to a sandy mooring. Under a sinking 
quarter moon we splashed ashore and 
sented ourselves cross-legged facing 
the Navigator-Chief Beiong and Pulu- 
suk elders to go through the rituals of 
greeting, while curious women and 
children, peered shvly out at us from 
around cooking fires uncer the palms. 


FHIEF BEIONG proved to be a 
_ fentle-mannered, quietly impressive 

a man. “How could some men have 
been so foolish a¢ to forget every reef 
and island under the stars?” he asked 
when he learned of my mission. “Here 
we have not forgotten. For a navigator, 
it is a matter of dignity to struggle up- 
wind for five days without compass to 
Truk for cigarettes instead of waiting 
for the big ship to arrive.” 

He told me the story of a canoe from 
the island of Woleni, also in the Caro- 
lines, which had been storm driven far 
to the southeast ancl headed for the 
nearest landfall, Kapingumarangi, 4 
remote Polynesian outlier 

“They Knew the star course,” the 
chief said, “but none of the crew hac 
been there before. When they landed, 


Wind, Wave, Stir, and Bird 





they could not understand what was 
said, for the Kapingamarangi tongue 
Waz quite different from their own.” 
Had they truly reached Kapingama- 
rangi, of were they somewhere else? 
Heing navigators, they were too proud 
to ask. Instead they lingered for nearly a 
week until they heard children at play 
mention the island's name. Then they 
sailed home, their dignity unimpaired. 
pour's island of Puluwat—where 


W began planning an ambitious 
round-trip vovage of more than a thou- 
sand miles. 

An ancient sea route had been kept 
open between the Caroline and Mari- 
anh archipelagos from. time imme- 
mortal. It had been abandoned after 
Spanish massacres in the Marianas in 
1686, Although later cautiously re- 
opened. the old trade route hac appar- 
ently not been sailed since early in this 
century. 

The Carolinians had retained mem- 
ory of the sailing directions in their 
songs. Coultl Hipour retrace the route, 
using only these word-of-mouth ¢lirec- 
tions some three generations old? 

He accepted the challenge with en- 
thusiasm. The trip would be made in 
fshjorn, We unshipped the compass 
and stowed the sextant, the charts, ane 
our wristwatches below. The crew con- 
sisted of Hipour in command, Ulutak 
the interpreter, and Barry and myself as 
unskilled labor. The route was the tra- 
ditional one—to uninhabited Pikelot, a 
hundred miles to the north, then across 
500 miles of open ocean to Saipan. 

We set out from Puluwat in the late 
alternoon, The land receding astern 
was watched intently, to assess the di- 
rection and streneth of the current. 

Within the main Carolines vovaging 
arta, the North and South Equatorial 
Currents approach each other, both 
flowing strongly west; they are sepa- 
rated by an equally brisk equatorial 
countercurrent that runs in exactly the 
opposite direction. Since these streams 
continually vary in width by as much 
as a hundred miles, and transitory but 
strong recurving segments flow be- 
tween them, the set at any one time 
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Towering waves menace @ Satowal 
auirigeer on @ stormy ride to distant 
Saipan. Togomet anxiously searches 
Ver rieeliy vale Aeimeman Aaboy 
funds on the steering paddle for 
leperare atatust the roiling sea 
"Time and vagain f trowel we'd 
be tmumped, reports prolorrapher 
Nicholas deVore, “bul the crew Fnew 
exactly whal [hey were doing.” After 
nite Pen ae im forbidding spuds, 
rlammery fox, onl winds as Aigh ay 30 
kuois, they made the Saipan ‘onadfall 


he 


may be north, south, east, or west—and 
can ¢ hange without warning 


Hipour knew alternative star courses 
for every possible current He began by 
using the famous Pleiades as-our cuice 
W hen that star cluster set around eleven 
o'clock, we kept the Big Dipper and Po 
laris- aligned with appropriate portions 
of the rigging, about 20° before the star 
hoard beam 

A little before dawn I noticed a bright 
elar that was strange to me. Nudge 
the dozing Ulutak, | asked what it was 


He repeated my question to Hipour, 
who gnnned and replied, unexpectedly 
in English, “Satellite™ 

A shout near midmorning announced 
that we hael passed oOVEr o deep rect. 
which was revealed by the lighter blue 


of the sea. Hipour bore away west- 
ward, and we streamed fishing lines 
astern, Soun a dorado was flapping on 
check. followed by @ large barracuda— 
or Father its head and formidable jaws. 
The body had been sheared clean awny 
by a single bite of a shark 





“Ow!” velled Aipour, miming great 
pain. He rubbed an old puckered scar 
on his thigh, legacy of a shark that had 
attacked him as a bov while he was 
spearing fish off a reef 

An bour later Ulutak raised Pikelat 
ahead We had sailed a hundred miles 
to @ perfect landfall on a 500-vard-long 
gpeck in the sea Because of the safety 
sctvens provided by the series of deeply 
submerged reefs and the zone of hom- 
ing birds, the navigation is regarded as 
routine. Parties frequently sail from 


Turtle kabobs —tilestines shewered 
on covornel! fronds—frow over a 
cracking Are as Lhe vovigers bo Sarpan 
hole wp on West Fave, jr one diay 
oul of Satawal, hoping for a 

foporiode tend. 

‘We teatied a week,” laments deVore, 
ne labeled the furtie mmmarcs as 
“crunchy, juicy, and very fasty” Lite 
main course, the yest of tne furtie, 
reece bs jeneath fe ate ee 

AMieve tiie tev dia leok bl 
cohertinity to patch the trakrriy 


hull of the Pacifica, one of teo 


emoes to make Vie pourney, They 
Aeuled the bool achare fv bearer 


goer d fed oT COCO E-10¢ re Fa 


Puluwat to Pikelot on the spur of the 
moment, While drunk on palm todch 
lhev always arrive 

Toward sunset, we reluctantly issued 
forth into a wild s@a, using the motor to 
assist the drive of the canvas. Saipan 
actual direction from Pikelot, said Hi 
nour, Wasa shade to the left of the set- 
Line Little Reur position, oF about 445° 
(Laving off this bearing on the chart 
after our return, I found it to be almost 
Precisely as he had satd—344 

But this was not the steering course 
for Saipan We should encounter a west 
roing wind and current the whole way, 
he had been taught: counteracting these 
in. moderate winds would call for a 
heading toward the North Star, How- 
ever, in strong winds such as we were 
encountering, it had been customary to 
make an even greater correction for the 
first hundred miles or so 

Our course for the moment would, 
therefore, be toward the rising Little 





Bear, 10° or £2” east of north, although 
Saipan actually lay 15° or 16° west of 
north. When, in the navigators judg- 
ment, the time was right, we should 
alter course to due north 


OR FIVE MORE DAYS we sated, 
* reading only sun, stars, and swells. 
One morning, a5 | steered by the 
sun shining through the wheelhouse 
window, I realized how automatic the 
processes of observation and judgment 
were becoming The «un at this hour 
WHS CUT Lik awe eouthward, Yel I 
needed no conscious effort to acliust 
course. With the far more expenenced 
Hipour or Ulutak at the helm toward 
evening, the steering star that became 
visible in the darkening sky would 
always appear right on the forestay 
The fourth evening from Pikelot we 
hove to at nightfall, for Saipan could 
not be far away. We estimated we were 
about opposite and well to windward 








jeast) of Saipan, and had overcompen- 
sated for wind and current. Long swells 
from the east, undisturbed by any un- 
seen island, reassured ws that the Mari- 
ganas must lie in our lee. The ereat 
height of these islands, the relatively 
short distances between them, and the 
reported abundance of homing birds, 
including boobies, formed a continuous 
“screen” in-our lee. Cnty at night could 
We pass-through it unwittingly. 

In the morning we got under way, fol- 
lowing & course designed to cut oblique- 
ly through the Mariana chain. Hefore 
long, Hipour and Ulutak, who had been 
intently scanning the sea, began to make 
out occasional pairs of terns, noddies, 
and boobies. Later in the morning they 
smitted a distant flock of five boobies 
circling after fish: at noon, four boobies 
and a noddy. The casual observer may 
not notice seabirds, even close inshore. 
That day brought home to me how 
many can be seen by men whose lives 
often ce peril on tt 

Around 4:30, a wheeling flock of a 
dozen boobies appeared and excitement 
mounted. Land must be very near; 
could we but keep the birds in view 
until dusk, they would fly unerringl, 
toward it 

Visibility deteriorated as the tense 
afternoon wore on. Ulutak’s eves had 
become red and bloodshot; he had now 
climbed into the lower rigging. Then 
his triumphant yell announced the 
sighting of an undulating object 16 to 
18 miles away, in the haze over the port 
bow—unmistakahly an island 

Three of the boobies broke off their 
fshing and flew off low and arrow 
straight toward the distant bit of land 
It proved to be Farallon de Mectinilla, 
the first island] beyond Saipan ancl 50 
miles north by east of its bigger neizh- 
bor. | recalled the saving of the Tongan 
navigators: “Tt is enough that we strike 
the row of puke trees,” 

Saipan itself materialized out of the 
haze soon-after noon the next day. That 
evening, exactly a week after leaving 
Puluwat, we nosed alongside the pier, 
with Hipour and Wlutak calling ex. 
citedily to compatriots ashore. A Eurc 
pean lady gazed down disparaginegly at 
me on /shjorn’s weatherbeaten deck 
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“That,” she said to her husband ina 
penetrating voice, “is a most degenerate- 
looking old half-caste.” 

That night we celebrated. Hipour 
and Ulutak, wearing only their scanty 
breechclouts, were completely at ease 
as they did the rounds in the company 
of the old half-caste. 


Puluwat is not only the heritage of 

Micronesians and Polynesians. It is 
the last legacy of uncounted generations 
of the great captains of all mankind. Hi- 
pour paid me a true compliment fol- 
lowing our successful vovage to Saipan 
and bark. 

"Your name will from now on be 
‘Hipour’, / shall be called “‘David"” 

In token of my “adoption,” Hipour 
sugpested I might like to be tattooed. 
This was how I found myself, rather to 
my own alarm, lying on a mat before 
the men's house. A bamboo instrument 
tipped with frigate-bird bone was 
poised, while onlookers cheerfully re- 
gale] me with predictions of how much 
it was going to hurt (not very much, it 
turned out). 

The scene was one from yesterday— 
the pandanus-thatched houses under 
the palms, the circle of grinning, tat- 
tooed men in their breechclouts, some 
with hanging carlobes, the giegling 
bare-breasted women. Nothing was of 
this century, Nothing, that is, except 
the tattooing pigment. It was concocted 
not from some exotic herb, but from the 
contents of an old flashlight battery! 

Barry and | bade a reluctant fare- 
well to Puluwat that night after re- 
Installing the compass for the long 
1,500-mile haul to the Gilbert Islands. 
The next noon sight showed we were 
40 miles off course. A search brought 
the culprit to light—a knife, lying for- 
gotten benenth the compass bracket, 
that had affected its magnetism. 

“We would have been far better off,” 
remarked Barry, “to have kept on using 
the stars.” 


Wire HAS BEEN preserved in 


N THE 1,700 AND MORE sea miles 
| sailed without instruments as a pupil 
of the last great navigators, | had 
learned to steer by star horizon courses, 
to find latitudes of islands by knowing 
their zenith stars. I had learned, too, the 
various methods used by the Pacific 
navigators to expand their small targets 
into wide screens, marked by cloud for- 
mations, bird zones, wave patterns 
broken by islands, and other signs. I 
hac seen the mysterious te lapa flashing 
far under Pacific waters. 

What my friends Tevake, Hipour, 
lotiabata, and the others had demon- 
strated bevond argument was that the 
ancient methods of navigation were 
also fully adequate for deliberate two- 
Way VOVages across those enormous 
empty sea-lanes that we know the Poly- 
nesians crossed many times ao millen- 
nium ago. 


Afine is the migrating bird 
Winging over perilous regions 
of Ue orean, 
Ever tracing out the age-old path 
of the wandering waves. ... 


So runs the Tuamotuan fangu, or 
sacred chant. But now, in the words of 
Te Rangi Hiroa, New Zealand's most 
distinguished Maori-scholur, “the glory 
of the Stone Age has departed out of 
Polynesia.” 

A few months after I returned to my 
home in New Aealand, Tevake wrote to 
ask if I was setting down all that he had 
taught me, adding that he was begin- 
ning to feel very old and was rapidly 
becoming weaker. 1 rephed immeiate- 
ly, reassuring him. 

Months later | heard the sequel. The 
spirit of Tevake, the dying tropic bird, 
could not be confined but must soar one 
more time to ulttmate freedom. The 
veteran navigator hac bade formal 
furewell to his family and lifetime 
friends on Nifiloli and, seating himself 
in a one-man canoe, had pardled out 
into the ocean he loved on a vovage of 
no return. 


Winged navigators, garnets sour above their New Zealand rookery, Along with 
frigates, tent, and boobies, they roost athore and feed at sea. Dawn and dusk Aight 


pathy point the way to land—journey's end for torary mariner. 


ree @ Pelee 
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MOG PRESENTS NO PROBLEM for a 
kingdom of Polynesian f 
Cine ill 


Y Kine 


farmers who own 
motorcars, “Besides.” achds the 

“this island is eo | 
rah throvs| 


Iron any oirecion 


Phus it seemed to us all the more remark 
able that His Majesty Tufa abun Tupou 1’, 
King of Tong, wis setting a wise example a 
SnvVvironnienti wiser Seuth 


Paciic tkounds. Wi 


proclaimed the first four national parks in the 


mon for the 


i , 
etiabrl besicle BT ae he 
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history of his reulex: a beach area, an arche- 
cari Le Site 
We 


aa an example in other renvite Paciie areas 


and two parks oon offshore reefs 





wnec that this heartening act would serve 


73 000-nile trip 


We (Wy on 2 rece! 
The eclitorzsof NATIONAL GEOGRAPHIC pre 
Des) This CNViton ment survey at Oo tortu 
nate moment. Mary was already planning to 
inspect Pacihe projects of the Young Women 
Christian Associaton We soon found ou 
eenarate missions fused, for the values of hu 
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Pacifi 
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Beauty Survives, But Problems lie Ahead 
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South Pari 


found the 
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Lindbergh, we 
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land: wit] f Eden quality 


We met hundreds of friendly people. And we 


ewim it lneoons where brillianth: hued fish 
SHoOwWwed Do tear of Mia 

‘ Fiji photographer bold us of the ease 
making photographein the South Pacthe with 
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irom sili hy plows 
Mul We also found some danger signs. \lam 
Tahitian residents were deeply worried about 
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nuchear tests in the atmosphere ot 
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Mary saw th Fiji where vwca girls were tet 

tering placards for antibest cemonstratmns. 
And in their social Center in Suvita popular 
Local composer of tock music strummed acho 
rus with this refrom: “Polluting andl pomsoning 


An Cran means destruction of bumanits 
Frenel Scientists Defend Nuclear Tests 
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in South America’s 
Sti we towne TLE Ms peuple Worriel about 
the tests. A New Aealander wondered if “any 


LH i Ley a 


the danger of flying a& supersonit 


jet throug 


that high-altitude fallout?” The 
Prime Minister of Fiji, Ratu Sir KRamiseee 
Mara, 4miled wryly when the subject came 


up. “If nuclear testing is so safe.” he said 


“why don't they test in the Mioditerrinesn ? 
sch 

South Pacific Forum, when area leaders met 

on Rarotonga the ook Islands. And though 

disapproval failed to halt the 1974 French at 

nuclear tests Valers 

Giscard di’ Estaine has now acknowledged the 
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thowenis: were Vore) at the pith 


Chis hers Presirlent 
power ot work onion; as or 14 
tests will be underground 
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(ither environmental Vem) bess 


dramatic than the explesion ofmucleur bombs, 
but solutions may be mort complex. Consider, 
for example, the pollution of ocean waters 

Atthe Aquanum de Noumens, in New Cale- 


donia, we asked distinguished marine biolu 
mists Dr. and Mme René Catala-Stucks about 
underwater lite on the reel 

“Inthe shallaw water.” Vime Citaln-stucki 
caid, “Lone nuinute oreanism dies, so do oth 
ers: Lafe on the reefe= off Nowmen Wae dam 
ared seniotsiy. But now, to Gur creat satistag 


tion, murine life is reappearing 
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The study of marine life in these areas 1s 
coming none tow soon, In recent vears fishing 
fleets have cone to sea with the most expen 
sive equipment tn history. Yet, even as worl 
wide feed Lor food imncreises, the catcn of 
world fishenes has faltered and in 
recevit VWrars cVveEIn dechnercl 

The evidence ts troubling 
discriminate fishing wane abwee of our fishing 
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hunter tor farming anid animal 
modem man is turning toward 
the old dream of large-scale aquaculture 


The Japanese began intensive aquaculture 


life could be seriously depleted. So, 
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than | fyi} mip Vor manne ATM cH FanOerapiic 
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to U.S eericulturil 
Across southern Asia, from the Parlippines to 
India, commercial aquacultunsts have begun 


to raise milkfish, a food species that subsists 


cx [i rimeril 


on jlant life lo other places the oyster,salm- 
on, ancl shrimp inclustrnies ore moving toward 
Miss-production fquuicilbure 

True aquaculture eventually will develop 
iteown brood stock. Today's ish farmer raises 
his fry from larvae or from egg= taken from 
female fish. But recently De Ziad Shehadch, 
usiny the facilities of the Oceanic Institute in 
Hawai. has been working with mullet. He 
ie succeeded, under Inboratory conditions, 
in hatching mullet from eees laid by cap- 
tive fish. The long-riinge prospects are excil 
tng: 12 wclult mulbet used ae brood stock could 
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American Samoa, the pioneer 


fishing village 
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‘the Peon Dbrogenl out corned bee! 


nnd canned herring from New #Aealane 


L said, “thie! con't you have any native 
fish tram the reet? 

“The chief said, “No. We no longer clo an‘ 
reed fishing. AQ the 


factory ot Parco Pago. No tine 


met work in a caning 
te teeth Dole 


have go to sche [hey can't fish 


nee then | asked, ‘Aow do vou feel about 


Lhe effect of civilization on your villager 


Phe chief pointed to a | ulm tree covered 
and he said, “Civili 


With a strange erowth. 
4 hike thal weed on our baim trees. You 
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annot get it off; ancl it always kille the tres 


row do vou tke civilization? T asked 


‘(ih,” suid the chief, “I febe civilization.’ “ 
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vices, and absurdities of civilization. Was I to 
hove made this for journey, only to find the 
very Long which | had fed 2" 
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first published in 190). Whatever Papeete’s 
problems today, they are nol new, Gul grow: 
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Western Samoa bas one ol! the hie st DI LA 
rates in the Pacific—a fact that puts a premi- 
um on land available for food production 
Thus when loggers cul down torests, pres 
wires arise to oppose the replanting of trees 
This leads too questionable exchange: present 
and future timber harvests for larger crops to 
the long 


fun, the specter of dangerous erosion 


feed a growing population but, In 


Fijians Flock to the Big City 


In Fiji the turthrate hes declined, boat the 
popudation has been moving to Ube capital 
ancial dislocations. “In 
about tive vears we ve gone through hilty years 
sail! Ruth E. Lechte,; the 
observant YWCA executive there. “1] know one 
Firl who beso master’s degree from the Aus 
trulian National University at Canberra; her 
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of cultural change,” 


parents are simple villagers. She savs,‘] love 
them, but in two hours we've said evervthing 
We Cain sav. 

“And about 70 percent of all Fijimns are 


under 30 vears of gee In his villate & young 





man hos newer been non WTS SIC Me Was 
1 day old. He always has a fulhlling place in 
society. Then he comes to Suva ane no on 


knows him. He feels lonely, so he goes to & 
nuls and gets cronk.” Miss Lechie th 
YWCA are fighting such problems with soectal 


centers, counseling, and leadership courses 


A pay hiatrist who has Jong observer! thie 
Pacific island peoples offers them this advice 
for mental health 

“Live vour own culture,” he sdgeests, “Ke- 
cover it where lost: Enmch it where possible 
‘cquire as much of foreign technology as 
you can without identifying with the culture 


from which it stems. Add the revicoverci 


Sut sup. along with Aigh-rise fotels 
ind the cost af ining in towrist-packed 
Honolula. Here on Wartthi Beach, mate- 
landers practice Leer surfing stance 
Tourism pores Ofttersmee! profiems for 
the Partie, 
for inive development! 
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truth that, ‘Life is a lifelong learning pro- 
cess.’ ” Such ts the prescnption of Dr, Karl 
Schmidt, formerly of the South Pacific (om- 
mission, An 
sell provides touch 


eight-nation organization that 
année for hope 

From its Noumen. New Caledonin, heact- 
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ur anc a bat millon 


people scattered over more than seven milion 
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[Insect pathologist Karl]. Marschall gave us 
the backeround: “In 1909 Western Samoa im- 
ported rubber plants from Ceylon—shrubs 
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Straw puickeéd around the rots. bn two wears 
the beetle spread like wildhre through West 
iT) Samoa 

Ant bevond: [t reached American Samoa 
bout 1Ol2, the Wallis Islands in )931, Fijiin 
1953. and Tongatany in 1961. Named for its 
rhinolike horn, the beetle behaves more like 
no rodent than on insect, devouring that most 
delicigus of salads, heart of palm. Lately re 


rought succe=: Scentists have 





search hws 
found two enemies of the rhinoceros beetle: 
a Virus ond a fungus—that show urenat prom- 
me in controlling this pest 

In such Wies modem mon makes restitu 
tion for his past mistakes. We can take some 


comfort in the words of Capt James Cook, 
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Photographs by 
EDWIN STUART GROSVENOR 


E MUST HAVE EEEN TALL In his 
| vouth. One could see that in the «wee; 


of shoulders beneath his hich-cellared 





S & mountain jacket and the long-boned| 
hands that clasped the rustre shepherd's staff 
Ave and hard work bad shrunk him in bo 
but there was enduring strength in his weath 
crecl face 

In a low-lying part of Gascony they nad 
warned me acainst the Aragonese shepherds 
who roam the high Pyrenees, saving. thes 
were @ hestile jot But | have found that 
mountain folk are much the same everywhere 

and that flatlond peoole are prone to con 
LTuse reébcente with hers tlity 

Leaving: our car in the vallev, my wite 
lovee, and | hac biked up to a grassy knoll to 
picnic on cheese, bread, and wine. A breath 
of wind harcl brought to us the fart tinkle nol 
bells. and we followed the oun, clamberine 
uf hillsides and over moss-covered rock 

The mountamn where we met him lay al- 


most astnde the meandering Pyrenean {ron- 
tier cdividine France and Soain. It was a ereen 
mountain sonmnkled with the colden butter- 


cups of June and gashed altne its flank by a 
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tarrent of frothing water, Peaks jageed as 
primitive spearpoints surrounded us, and a 
profusion of waterfalls dropped in white 
plumes to the valley floor. 

This ts the wild heart of the Pyrenees, the 
mountain chain that stretches for 270 miles 
from the Hay of Biscay on the Atlantic side to 
the Mediterranean Sea (maps, pages 798-9). 
Raised by shifting landmasses and shaped by 
Ice Age glaciers, the Pyrenees encompass 
about 21,000 square miles and boast 40 peaks 
exceeding 10,000 feet. Thrusting out of the 
Malditos massif, the 11,168-foot Pico de 
Aneto towers over all. 

“Up here, at least,” the shepherd said, “it's 
beautiful country: Hut I'm not so sure about 
what's happening down there” His arm 
swung out in the unconfined gesture of a 
Mountain man, sweeping over the valley 
beneath we. 

Long and narrow, the Vallée d'Aure in the 
central French Pyrenees testifies to the break- 
down of the centuries-eld isolation of the 
mountains. The shepherd's gesture took in 
brightly painted mew chalets and. resort 
hotels, These stood on the outskirts of medi- 
eval hamlets with gray stone howses, guarded 
by the turrets of fortified churches. Ski lifts 
soared to the high peaks. Gigantic water 
pipes, two abreast, plummeted down the hill- 
sides to a hydroelectric station. Once-secluded 
meadows bloomed with the blue and yellow 
and red tents of campers. 


Money Once Lured the Young Away... 


Though Aragonese Spanish was hie nutive 
tongwe, the shepherd spoke in meticulous but 
distinctly accented French. “Before the tour- 
ists tame, we were tranquil and content here. 
But our children saw their shiny care and 
fancy clothes, and they imagined that every- 
body outside of our valley liver that way. 
They told us our life was one of hard work 
and poverty and littie joy.” He shook his head, 
and I knew then what caused the sachness in 
his gray eves. “1 lost my two sons to progress,” 
he said. “They went away to the big cities for 
money." 

The shepherd turned away from us to fol- 
low his sheep. “Times are changing,” he said 


over his shoulder, “But 7 don't know why 
they should.” . 

As Jovee and | descended the mountain, a 
ragged fringe of clouds began to obscure the 
sharp penks, signaling an approaching storm. 
We passed rude stone farmhouses and newly 
mown fields. Men and women hurried to 
enther hay before it waz soaked hy rain. 
A black-shawled grandmother, perched atop 
a wagon with wooden wheels, spread the hay 
that others pitched up to her. 

Uriing us toward the car, rain lashed our 
faces and thunder and lightning bounced 
among those tight mountains in a deafening 
cannonade. Then I realized what was miks- 
ing in the hayfields: the presence of sons: 


... But Now It Keeps Them ot Home 


I spoke of the shepherd's sadness with 
Maurice Jeanne], a montagnard with alert, 
hazel eves and strong honds Historian and 
author, he bas the reputation of knowing the 
fastnesses of the Pyrenees better perhaps than 
any other living man. We talked on a street in 
the nearby village of St Lary—a street 
thronged with vacationists, trout fishermen, 
and city children whose faces were flushed 
by the fresh mountun air. 

“Until a few years ago.” Jeannel said, “that 
shepherd's lament could be heard in villages 
from one end of the Pyrenees to the other, 
But the exodus of our voung in St Lary has 
begun to reverse itself. The ones who ore 
crowing up now rarely leave.” 

He pointed to the street, crowded with visi- 
tors, “All these people need accommodation. 
Our voung may not choose to work on the 
farms, but they find good jobs in hotels and 
restaurants, as carpenters in construction, as 
alpinists and hiking guides in the summer, 
and as ski instructors in the winter.” He 
thrugged philosephically, “Progress works 
changes, but it has its benefits, too, There is 
prosperity here now," 

Because the peaks intercept storms from the 
north, the Pyrenean slopes: facing France are 
drenched with moisture, while the Spanish 
uplands are aric, Another division of this 
region i@ political the boundary beiween 
France and Spain. (Cowtinwed on page S01) 


Island of yesterday, the Sponish village of Os de Civis near Andormi might have been 
lifted from the pages of Don Quizote, Stoir-stepped rooftops and split-level pastures 
show how Prreneans have adapted to the steep terrain. In the grolopically young range, 
farmers terrace rocky croplands to. retain precious soil, 


National Geographic, December (94 
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yet if anne) spoke of the Pyrenees we of thes 
were one region. “The Treaty of the Pvrence: 
that France and Spain signed in 1659 create 
Lhe frontier.” he sald. “TWeogically it cividril 
Ancent mec ples nf common stork erred fh] 
guage who share both sides of these mown 
hls In this: part of the Pyrenees, psx a 
example. we belong politically te France but 
have cultural ties with Aragon. After centur 
t= of Olation, a recent thing like a boundar 
means verv litth. Rven the acvent of modern 
rm will SLTpH tid mniother laver of ciatlizes 


tio wath CTUESInNE OUF Ot Pere 
Historic Comidor to Congwest 


Mvoown ancestral rice, the Rasyues of the 
western Ivrendém, wus divicked be that arh 
(rary Trontier. Yet these olclest and purest of 
Pyrencans, whose language and blood type 
Nn at a anesiry bot ull, different from that 
oO other Buropean peoples, were bound by 
tes no bowndary could civicle Lie Scr 
holes true for the more numerous Catalans. 
at (east Six millon, Who sopeaed gcross a fen 
erous third of the chain from porthesst Son 
through the tiny principality of Andorra and 
nver the mountains into France 

Cf the local languawes of the Pyrenees, 
Hasque is a unique tongue whose roots stil 
TMVetily pinlologists, while Cylatan stems 
Irom Latin. Both languages have incorpo 
raled influences af Spanish and French 
which, even though the use af Catalan in 
creases, are becoming the common mene inf 
communication throuchout the Pyrenees 

Licspite ther forbidding «aspect, the 
Myrences huve seen the great surges of Eu- 
ropedn Mstory. Dhey wert a passageway for 
the Celts, for the conquering armies of Han- 
nibad onel Caesar, and, in the dark davs of thi 
Homan Empire, for the invading heardes ol 
Vandals and Visigoths After these intruders 

ame the Arabs, who swept out of North 
\irica early in the eighth century, conguer 


he most of Spain and penetrating as r 
wrth into Prance as Pottiwrs, where thi 
Were Checked in 742. Chik massive inves 
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entumes passed belore the Moors were ch 
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imi tla ral Spanish Pyrenet Wi fi no 
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rocks in the bay, fillmg crusted pockets that 

rush as i bleeding from a hundred wounrls 

Lovers watch the sea from protected bollows 
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tigtmail of t i, Biarrity on the land attests 


to o collision between the tracitional and th 

modern. Vividly colored hotels and apariment 

houses orashiv intrude beside tl Wiad ta 
les of the grand old hotels that witnessed 


the « mir 
Lt ok | 


mr and goings af Empress Ragen 
~SaEnolecn [1], Bismarck, ond Queen Victoria 
The famous Hotel Victoria MDa: aban 
loned, = ornate balconies empty, t= cobled 


windows shuttered 
Villogers Unlazed by [nnawvations 


it the other end of the Pyrenean chain, in 
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Bargain capital of Europe, Andorra 


rere ft litan sredi—originally three village 


-spalls Low o Volley in one Urhal 
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inthe Snanh Cival War launched the econ 
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“We Cataluns initete almost evervthineg of 
Hportance In: Spain,” he save proudly, “In 
three years we hope to have the facilities to 
accommodate 20.00) pee Winter and Stim 
mer.” He guided ws throweh the luxurious 
rooms and gourmet restaurant of lis Ricat 
Palace Hotel They had a (Catalan flavor of 
burnished wood ond gleaming tile. “Have 
YOU Cwer seen such elegance in tourist resorts 
anywhere” He did not-seck an answer 


Hucolice Road Leads to Bedlam 


La Molma has some way to go to equil 
the changes that have been wroweht in near- 
by Andorra Nowhere has development so 
the old character of the Pyrenees as in 
that fabled principality that embraces fewer 





ilteret 


than 190 square miles 

The approach to Andorra, however, is 
deceiving. From the drab French valles 
Hsing bevond Fox, we mounted toward Port 
d hovalira, coming upon rough stone villages 
and enjoving the fragrance of fresh-cut hay 
At the edge of the sinuous road, precipitous 
drop-offs were hidden in thick mist. When 
there was arent in this curtain, one could 
flimpse green mountains and horses grazing 
hear carly-summer snowbanks 

Vt the top of the 7,/904-fool pass we came 
upon o& flock of sheep pnd a young Andorran 
shepherd, who turned toa look at us with 
startled eves. With his blade face, long woolen 
stocking cap, and: draping leather cape, he 
seemed a figure from the past 

In an instant the mist that had enveloped 
evervihing gave way to brilliant sunlicht, and 
far below us a Valley was shimmering with 
dew anc veined with a silver stream, As we 
descended along the road, stone walls laced 
the hillsides, enclosing solitary farmhouses 
Scattered villages huddled under their roof- 
tops. It-was as if we had come upon a stor; 
bok Kingdom (upper lett) 

Chen our route led down to the vallev floor 
Here the roads were clogged with chesel 
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ching black furnes. Steam shovels 


t 
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ce meadow erass. Bull- 
cozers toppled old stone buildings. Finally 
reaching the capital, Andorra la- Vela, we 
found & trafic jam of monumental propor 
tons. A jane policeman with cur 


rel racers rcouyerett { 
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tachios tied vainly to cope 

Andorra is fully involved with progress,” 
said (Casimir Arajol Duro, a gentle white- 
haired (ata 
tourist ofice. “The population has more than 





an who ts president of the local 


9 fh. 





Lethal bite from alumberiack's saw doom 


pines<y patriarch in the Forest of brats, one 
dW the largest woeelands in western Burne 
Rani industrial growth oumonge the cot 
mercially ogzressive Hasturs draws low 
bit cl Worker win le | raliat thi Teh 


icfiretivg Pisa que Cutie 


Ewes stund quietly a6 young Catalan 
henherds sengrate them from their hambs 


(acing page!) Hurnan residents hav 


med their stdeoof thes structure in Lhorro, 


SVmiptom att Ho ina irban migration thit 


liminishes the Perernees’ Corn peotlatien 


Gaulle in tin vitae to 25 000 preophe, mane i 
Wil probably double again in less time. There 
are dlrendy 215 hotels m Andorra, anc three 
or four mew hotels and dovens of new bust- 
NESSES COME Ito existence each year, An 
dorra i poor no more” He paused, then 
scded besitantly, “Perhane we have gone too 
fast in this: business of chante. Bul we fre 
moving now to preserve our old villnges.’ 
Many Frenchmen and Spaniards, a= well 
as tourists from evervwhere, travel to /4n- 
dorra to shop at bargain prices; Andorra im 
piss only modest duties. Stores bulge wath 
radics and cameras from Japan, chars {rom 
Brazil, peasant skirts trom Afehanistan, 
und liquors from all points of the compass 
Vaually a principality, uncer the prote 
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tion of the Bishop of Seo de Ureel in Spawn 





und the President of France, Andorra em 
hlovws but 25 policemen and has no arm 
since it bas never had © war. Lititan is the 
oficial languagce. Political campaigns for 





rnemberehiy on the ruling General Council 
1 a be |. Bari a : a 

art unknown. A. candidate who files fo 

ified is simply nseised by the citizenry in 


resiinl cale conversalions: 


Andorra Captivated Europe s Conqueror 


A shart drive from the capital took us to 
the village of Santa Coloma and tis 1l2th 
century Romanesque chapel. A shv, dark bo 
whose family was entrusted with the kev, led 
us inte the sanctuary, which beld a rare prim 
itive statuette of the Virwin, Child-size, ol 
curved woud, anc about a old as the tittle 
chapel, it is one of only o hanciul of such 
nieces that stil exis! 

[ asked our voung guide if we could go up 
into the tower, on Andorran landmark 

“It's a litth dangerous,” he said. Then, 
making a quick decision, he sac, “All right, 
Lwill show you.” 





We inched around o spiraling Stairway 
brushing aside veils of cobwebs, and climbed 
Li Ft ling Whwilen TUNE, SMe ol Wid hi fave 
wav beneath our feet. From the belfry | 
lonked out upon the old Anclorra that Na 
poleon is said to have found so incredible In 
wanted it preserve AS 0 Museum piece 

In the cistance rose ancencircime ring of 
MmowUntiins under snow, At lower clevalions 
Were ie forests, tobacco tie licls chk WOT E 
erowth, od, along the Valiru River, statels 
poplars At our feet was revealect an intimal 
wiew of Santa (Coloma, o view thot bid been 


denied us by the hich courtvard walls thot 


Ay ihanal tay Cerra pie pei i ding pf o/q 
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St Pin fn are Arion, rit fed fia peata to el eri heir respond! weary 


shouldered the winding streets. Through 


open doorways we could see women in their 
kitchens. Children laughed at play, men 
worked in litth vegetable gardens, and chick- 
ens and pigs wandered at will 


That view leaped unexpectedly into my 


comsciousness in canother village. But this 
lime the experience was painful. 

Situated on a high knoll in the dry Spanish 
baclands of Aragon, medieval Tiermas has 
seen the passing of a hundred generations 
Onee its women patised to visit at the foun- 
Gunand men conversed there after returning 
from the fields below at the end of the day. 

Today weeds sprout in the streets. Houses 
stand empty with broken windows Leaning 
in dark entrancewavs are straw brooms no 
housewife will ever wield again, The church 
that was the core of life totters in neglect. 

(of Tiermas'’s 800 inhabitants; only a hanel- 
ful remain. At the fountain in the square, [ 
talked te an old man in tattered garments, 
and with pathetic remnants of shoes on his 
feet. “Dio vou see that reservoir down there?" 
htusked “Seventeen years ago it wasa fertile 
valley, It was where we raised the crops that 
were our existence. Then the government de- 
cided they netded a reservoir there to irrigate 
the clry plains beyond. They bought our farm- 
Larned and paid our people for their houses, und 
then located them somewhere cise.” 

“There must have been saciness when the 
people of Tiermas had to-go away,” I said. 

"Ves, he answered. “But for the young, 
money minazed to change that. In my case, 
Lam very poor, and also very old. It is much 
too late for me to think of leavime.” 

Tl turned to watch a crippled man prodding 
uw burro with a-stick. The man continued: “We 
are all that's left—the old who don't want to 
leave their homes and the crippled who are 
afratd to go owt into the world," 

[left him standing alone by the fountain. 


Animuls Take Over a Village at Dawn 


Jovce and [went down the rocky road and 
took the highway past the mun-made lakes 
that provide precious water to the parched 
lower regions. We hac seen a classic con- 
frontation between old and new—but one 
that was, in all times, inevitable 

Days later, in the central French Pyrenees, 
our road climbed « river-cut chasm toward 
Gavurnic, famed for its awesome bow!l- 
like cirque, carved by a chacier long melted 
li was evening when our car pulled into the 
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Village of Gavurnic, which seemed almost as 
quiet as deserted Tiermans. 

Qur room in the inn held an tran bed with 
4 feather quilt. Dinner was a feast of trout 
fresh from a local stream, roast lamb, and 
the rebust wine of the house. Afterward we 
explored the silent streets. 

| was awakened at dawn by a commotion 
outside and threw open the shutters to a sight 
| shall never forget, The village wis still 
locked in the shadow of the peaks, but the 
streets were filled with horses and donkeys 
trotting to hitching posts, where they would 
be hired by sightseers bound for the Cirque 
de Gavamie or into the mountains, Fully 300 
animals clip-clopped along without guides 
All seemed to know where they were going, 
except a young gray donkey that was lurning 
in circles A girl darted out of the shadows, 
caught him by his tufted mane, kissed him 
affectionately on the head, whacked him 
resuundingly an the rump, and sent him in 
the right direction. 


Home of the Eagle and the Ivard 


When the sun cleared the peaks, we rented 
two of the littl short-coupled horses. Cross- 
ing a low bridge and following a swift stream, 
we took the climbing path toward the cirque, 
which is in France's National Park of the 
Pyrenees—142.000 acres along the frontier. 
A few miles across the border lay Spain's 
National Park of Ordesa. The parks shelter 
rare flowers, birds, and such animals as the 
izurd, the poutlike antelope also known as 
the chamois | . 

The immense amphitheater of the Cirque 
de Gavarnie burst into our mew, and I undder- 
stood why Victor Hugo called it “the Colos- 
seu af nature.” Only nature could have 
shaped this two-mile-wide bow! (page 816). 
The brutal rock wall reared a mily above the 
floor. On the upper reaches, snowy patches 
reflected the morning san in blinding shafts 
of light. Standing beneath that overpowering 
mass, ] knew what it was to feel diminished! 
to the size of an ant 

Several years ago, on a top to the Basque 
region in the west, mv wile and | climbed 
above timberline-and saw shaggy ponies run- 
ning free on the hich plateaus. Called pottokak 
by the Basques, these animals wre belbevedl to 
be descendants of certain races of prehis- 
toric herses painted on the walls of caves 
such as Lascaux im France. When | frst saw 
the pottokak: thet numbers had been reduced 
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From La Rbhune’s summit we looked dow 
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Lancre conducted 

"De Limcre wos a fanatical mon, riven b 
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oul Unmon Lhe Decint soldiers of Loar Pare et | en Douvarat win wiiced is 


magne in 778. Within the batthments of the ‘through the sprawling chateau in Pau where 


oresent fortress, staircases and-sentry walk- Henry [VY was born, told me the Beurnais are 


wits, fow deeply worm, Knew the tread al romantics with a positive outlook. “Ohuir ale 
other armies that surged across the Pyrenecs. fictum still applies,” he said, “A man wlio 

Today the castle houses the Pyrenean Mu anno at least promise to do something for 
Swi. V hose collectpons —furmture, costumes ny foend fa ver poor man pnceed 


a) examples of architectural stvles—are un Siyar tnt 
. Set z Secreev un Inviolable Tradition 
matcher ebewhere in the mountain realm 
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Vinny of the ol styles have changer, of Among Husques, restraint and the guarching 


course, und some have disappearec, But othe: of village secrets ore living tracitions. The 
fyrenean manifestitions endure. Une is the code of Slence was demonstrated in 1970 
thuracter of the people: The Aragonese are during the tonal of young Basque revolition- 
olten descnbed os stubborn: Catalins spcak Aries in Spain. Two davs belore the trig 
of their prasmatiem. In the region of Béearn bean a West German consul accredited to 
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Summer hockey in the square of Llavorsj, 0 Catalan village, reflects grow 


| aa ' = fl 1 J = = 
ine enthusiasm for this spart The Batoqies. however, still remain fatty 


The 


mountains by 


SUN Wis RIGO In San Senastian 
ons! was spinted over the 
other revoluvionaris toa French Basque vil- 
lave, and held hostuce against the chance that 
thie vouths wot lel he sentenced | centh (ne 
of the villagers told me 

“Wianv of us in the village knew he was 
herein the location of the house where 
he was hele prisoner. We were disturbed, but 
the revolutionaries promised thev would not 
kill him. That satisfied ou 


whole affair: In hme, they drove the consul to 


en We ignored ibe 


faermany got released him unharmed. The 


Tin shriek “it never occurred to tia in the 


Village that our secrel was anvbdicdy else's 
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ta feirta, or handball, ane pod alad, a high 


velocity vanation that they orimated 


business, or particularly the government's,” 
Even now my infonmant ts not pleaser! that | 
am telling this four-vear-old tale; the code of 
sHence still halds 

Such an attitude toward government has 
lon Tale It énsy Tor smuegiers to operate be 
tween Spun and France. As a result of 251m 
ple courtesy—ziving a main a ode—l learned 
much about this vintage enterprise 

We hae taken the rond to Ronceésvalles, one 
of the great pilgrimage routes to the tomb of 
st James in Santiago de Compostela in Spain 
At Puerto de [baneta a footpath led us down 
to the narrow defile where, according to lee- 
end, Charlemurcne'’s tear guard, commanded 
by the heroic Roland, was massacred in 778 
The hatth inspired the French ¢pic poem, the 
oor of Retard, which sllewes thal Saracens 
did the deed. But mostaccounts of the engage 
rent agree that Basques, not Saracens, wert 
actually the attackers 


Strict Code Guides Controhbanelistian 


roan we noticed a man on foot 
and offered hom a mde 
villuze, he meaisted that he 
faliee atl brand. 


Wong the 
[pon reaching hes 
reciprocate: with 


He Lowe ue to hur cif wiltewasthed walls 
and bare tables, around which men 
talking in conspiratorial tones: (hur com- 
nanion explained casually that thev, like he, 


Were 


were smugelere of such traditional Pvrenéan 
contrabund as livestock and Spanigh lace 

Two Spanish policetien th green uniforms 
und) black leother belts were crinking by 4 
window, As [glanced at them apprehensive! 
our companion expla ned hie Police Wi 
lazes, nol the frontier, so the business of con- 
traband ts not their concem.” 

The contrabondista took no offense at mi 
cunosity after he learned | was of BRascue 


blood. amd therefore, as he put it, could be 


truster to protect his. name 
“To he 


must have 


“ fool Sireler.’ he sail, “on 


these churacteristic® strong les 
nnd sound wind, the eves and ears of ow cat 
And. of Course, an Chet conscience. 

l awked how asmugehing operation worked 
He bent over tie drink ane. saick “Fl is reall, 
very simple. fay that Land my comrades want 
to smugele 50 Spanish mules, which because 
of their strenvth pre moch in demand in 
France, across the frontier, Knowing that the 
frontier guards are unhappy about come oul 
We naturally wait until «a stenm 


nicht, Wedrese in dark clothe and choose the 


In Shores, 


Fis 
Fl 


a 








most cittcult route over the mountanis. Line 
man vores aheacl about 400 yards to keep an 
Jert for the coards. The rest follow al mter 
wiles of 30 paces, cach leading three or tour 
mules: TWoall oes well, we make |b miles by 
micinigent to ii rendexsvous with our cHunber- 
narts on the French frontier. It is all very 
amp be 
fut what if the frontier cuards ser vou?” 
His erin fadecl “Well, now, (hit partis not 
eo simple.” Me bent forward again ane said, 
“Vou must understand that after all these 


| "| x i] Tal 
He erie 


LO Teach an Underslindine 





years, we have hat 
with the law. lt is thie: If a frontier guard 
shits us, he shoots his fish once mnto The Wy 
That is our steal to leave the mules and run 
The guards confiscate the mules, which ts all 
they really care about anvway.- 

“What if vou try to fight them for posses- 
sion of the contraband? 

He wargced his finger ul me. “That is bac, 
very bad. One hotheacd beat & guard nearly to 
death with he walking-stick. We could not 
probect him because he had broken the ius 
The cuards had the neht to shoot him.” 
He added laconically, “Which they dik’ 

When I asked Wf the sthurelers dealt in 
narcotics, he replied heateddy, “Newer! oN 
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hustiness of little packages for us. 1 one were 


tO try it, We would ensure fis urrest ourselves 


Once a Year Pamplona Goes Wild 


By design my wife and I arrived in Pan 
Mona, the capital of Navarra, when the gas 
ten-loy Fiesta de San Fermin was. official 
ower. For most of the vear thie old walled cits 








ic a prliace of reserved demeanor fut dunne 


the festa in July, Pamplora honors its patron 


Toughening op, French paratroops plod 


saint by throwing of restraint like a winter wide ’ oF 
mo ri —_ lent on ab gruclinig fhwo-tay Bike bn heer 
cont and immersing itself m wild abandon uct ae ae 
P age ; l Near LralVvorni ck and We cumbhing ni 
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simply wanted quiet resorts are making fresh trocks on the 
: ; _ an" rita 4 | tee 
But the sidewalk cafes were flled. Around runt + (tn Slaps 


the bandstand in the park people danced al 





the fandanco. 4 
WEEIW THIN In & Wine-spattered shirt es: 


ternately to rock music an 


3 Redecked in snow wel olumecl with a 
fHained that the festa was indeed over: “But wilertall, the Cirque de Gavarnie rears a 


You must understand that a week i required mile from the valley floor ioppositel Gla 


for the excitement to cun itself out.’ jer gouced this onphitheater, where spe 
Formerly a time of mingling for the people lattrs mide horses and conkeys nom one 
af the Basque country, the July festaim Pam scenic Dox seal to another 





plone now draws visitors from half of Europe 
Wot nearly so well known, but to my mind far 
more representative of festivals in the Fyre 
nees, 4 the spirited Bastille Day celebration 
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HOPES AND WORRIES ALONG 
THE GOLUMBIA RIVER 


Poweriouse 
of the 
Northwest 


ARTICLE AND PHOTOGRAPHS BY 
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TELEPHONE CALL dragged me out of bed at 
miinicht. “Better look now,” the voice sic You 
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Lilmee ie ona Perhaps a hundred millon callons a min- 
ite hurtled over Grand Coulee Dam in Washington Stati 
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Draining an oren loreer than France, dropping 27,640 
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Gay teaches mountam climbing in summer 
ond alpine skiing in winter, and so helps 
swell the flow of tourists to his wilderness. 

Where the mountains face into the flat 
lands of southeastern Washington, and Grand 
Coulee Dam creates a loke 150 miles back to 
the Canadian border, 1 stood at water's edge 
beneath two powerhouses. Amid a turmoil of 
concrete trucks, cranes, scaffolding, and steel- 
workers, a bronzge-helmeted deep-sea diver 
came bubbling up from the river depths An 
assistant unscrewed the faceplate and poked 
in a lighted ctrarette. 

Hal Marchant grinned: “I was just down 
checking this cofferdam Jn a few months, 
we'll take it out” In J978, water that used 
to go over the spillway will fow through six 
of the world’s largest turbines in Grand Cou- 
lee’s 3460,000,000 third powerhouse. That 
will add 3,900,000 kilowatts tothe Columbia's 
power, making Grand Coulee the largest 
hvero producer in the world. 

Marchant, a retired Navy captain, heads 
his own diving company, lives ina lakeside 
ranchhouwse in Flectric City, and has a special 
wiy to uppreciate the river that provides his 
livelihood, He took me up in his Aoatplane. 
“Fiving along the Columbia and over these 
magnificent mountains.” he said enthusias- 
tically, “ts ike going to church.” 


Home With an Eternal View 


Where the sagebrush melts inte the Cas- 
cades in the Columbia Gorge, I saw another 
face of the river through the eves of Aneders 
Anderson He gestured down from his new 
home, perched on an S00-foot valley wall 

“Nobody will ever block this wiew with 
high-rise apartments.” Only the Columbis, 
the concrete nibbon of a superhiznway, and 
lov train tracks flowed through the gorge. 

“My wife and | drive hundreds of miles 
along the river every week, and we still-stop 
to take pictures.” 

Andy is a supervisor at one of the Colum- 
bias six alumtniom smelters. Their 25 elec- 
trolytic potlines, each longer than a football 
field, produce a fifth of all U.S: aluminum, 
lnereased power on the Columbia could mean 
more potlines More people. (“Additional 
power would bring another industry into 
Spokane every month.” a Spokane politician 
told me.) 

But not all the emphasis & on bringing 
more people to the Columbia. Por years 
Oregon's Governor Tom McCall has been 


The Cotambin—Powerhouse af the Northwest 


irvine to convince the world that “Oregon's a 
great place to visit, but we wouldn't want 
you to live here.” 

Since the davs when only Indian tribes 
congregated on its banks to dipnet migrating 
salmon as they leaped up its foaming cata- 
racts, the Columbia has been a magnet, draw- 
Ing-men to share her bounty, 

‘Totlay the Columbia sends you her canned 
éalmon, lumber and paper from her forests, 
apples from her world-famous orchards, 
eriih and veretables from her rich soil Some 
of her aluminum goes into Washington-built 
Boeing 707's and 747's. More goes into high- 
tension lines that carty Columbia hydro- 
power in giant-towered strides across the 
Pacitic Northwest. 


Columbia Furs Paid for China Teas 


The quest for gold and a Northwest Pas- 
snee to China brought l8th-century mariners 
to the Pacific Northwest. They hoped to find 
both with the legendary Great River of the 
West mentioned by earlier Spanish seafarers: 
Thev found no gold, no transcontinental pas- 
sage. Only furs. But furs proved more golden 
than gold in the rich markets of China 

In 1792 an Amerncan, Capt. Robert Gray 
of the Colmméia, sailing around Cape Horn 
from Boston, discovered the mouth of the 
river and oamed it for his ship, Hritish ex- 
plorers James Cook and George Vancouver 
had barely missed it A power struggle for 
the vast Columbia country was soon on. 

President Thomas Jefferson sent explorers 
Meriwether Lewis ond William Clark over 
the Rockies. Down the Columbia's largest 
tributary, the Snake, they martle their way, 
reaching the lower Columbia in. 1805 and re- 
atirming the U.S. claim to the river. 

Several years later one of Canada’s greatest 
fur traders ane explorers, David Thompeon, 
discovered the Columbia's headwaters. To 
stake a British claim, Thompson and his 
Indian paddlers boldly carried the Union 
Jack by canoe down the entire river, portag- 
ing around its falls ane cataracts. 

But-at the mouth of the Columbia. he dis- 
covered a fur-trading post flying the Stars and 
Stripes. Built by scouts of the wealthy New 
York trader John Jacob Astor, it had been 
christened Astoria. 

Durtne the War of 1812, though, Astona 
passerl to the Canacians: Explorers of the 
Hudson's Bay Company and the North West 
Company built trading posts along the river 
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their deep freezes with produce from the 
Columbia Basin Project: 

Against the interminable grav backdrop 
af unirrigated lands, Columbia River water 
arched across green helds from wiant sprin- 
Klers on wheels. Near Quincy a roacsice stand 
stopped me—a visual magnet of melons, 
squashes, apples, onions, corn, cucumbers, 
cauliflower, and other bounty of the basin 
cornucopia. Weighing my purchases, the 
farmer's wife tossed in afree handful of green 
peppers, a smile, and a comment: 

“Refore the irrigation canals came, vou 
could buy this land for about ten dollars an 
acre. Now it goes for up to etzht hundred.” 

Atone of 1) potato-processing plants in the 
basin, | watched white-capped workers tend- 
ing an all-electric production line for quick- 
frozen Freneh fries. 

“Idaho and Maine grow more potatoes,” 
James Vickerman told me. “But nowhere near 
as many bushels an acre as this sagebrush 
country. When all the planned canals are 
built, we'll irrigate a million acres. Then we 
tmav be number | in evervthing but name. li 
theyd just stop selling our Washington proc- 
uct as Idaho potatoes!” 

Water for the basin is channeled! thriuweh a 
canvon. Some 23,000 years ago, during the 
last Ice Ave, a gigantic glacier blocked the 
Columbia preasely where Grand Coulee Dam 
stands today. The backed-up river burst its 
banks. It gouged a hundred coulees across a 
vast basaltic plain laid down by ancient lava 
flows When they built the dam, enzineers 
enlisted the largest of these canvons—Grand 
Coulee—as their primary storage area. 


Locks Keep Traffic Moving 


As one dam after another stairstepped the 
Columbia, navigation kept pace by way of 
locks around the man-made barriers 

“Ll brought in a jot of the concrete for bath 
dams and locks,” tugboat captain Wayne Bate- 
man told me as he aimed a train of barges 
into a lock at McNary Dam. As he cut power, 
they slid-in like a Cadillac squeezing into a 
narrow garage. “Now we can @o from the 
Pacific to the Columbia's Trh-Cities—Rich- 
land, Pasco, and Kennewick—and on up the 
Snake a hundred miles, nearly to Lewiston, 
Idaho. Mostly petroleum products we're push- 
Ing up today. We'll come back down with 
mostly wheat.” 

New dams helped, too, n= an additional 
curb on floods, scourge of the Colombia. In 


1948, near Portland, the temporary wartime 
city of Vanport virtually had been wiped out 

Floods are still feared tn places: Puget Is- 
land, near the mouth of the river (pages $42- 
4), is one of them, 

“We're below the water's crest here, like 
Holland” In a rainstorm. dairy farmer 
Charles Emerick: was showing me the big 
pumps at work on his pasturelancl, squirting 
water over a dike into the Columbia. “When 
the 1948 flood breached the dike, every 
island family hac to be evacuated.” 

Why live below flood level? Emerick’s 170 
Holstein cows and his fields of hay and corn 
were the answer—some of the richest dairy- 
lancl in the Pactiic Northwest. 


Need for Power Prompts a Treaty 


Agriculture and Hood control, ves. But it 


‘was munty the demand for power that pre- 
‘cipitated the Columbia River Treaty with 


Canada. Flootlwater held back “across the 
line” would moke possible not only Grand 
Coulee’s giant new generators, but new ones 
at every other U.S. dum downstream. 
Senator Dill’s words came back to me: 
“That treaty took some doing! British Co- 
lumbia’s Premier, W. A.C. Bennett, wae a 
touch bargainer, We had to pay him cash on 


the barrelhead to build the dams upstream. 


To get the money, we hal to sell bones, then 
build transmission lines to California, and 
mortgage half the electricity we could pro- 
duce trom water stored in Canada. Mortgage 
it for 30 years. We even hac to pay Bennett a 
premium for the Hood damage we would 
avetd downriver! 

“Now thev've got a new Premier—David 
Barrett. He doesn't like those storage dams. 
Or the treaty, He's got a strange notion thal 
Bennett soleil British Columbia down the 
river. You'd better baive a talk with Rarrett.” 

I cic. In Victoria, Premier Barrett lighted 
a foot-long cigar, scowled, and used some 
blue words: “It's true. Bennett did sell us 
down the river. We got 5273,294,061 from 
the US. Interest over the vears made that 
S458.000,000) Bennett told us that would be 
cnouch to build all three of our projects— 
Duncan, Keenlevside, ancl Mica But before 
we're through, power lines and all, it’s going 
to cost us nearly three times that much!” 

There are other costs too: Farmers, ranch- 
ers, townspeople flooded out. Forests in- 


undated. Traut «treame lost) Winter. range- 


land for big game gone, 
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There's plenty of room at the top for skiers in the Canadian ranges elong the Colbie. 


“Well, when we build cams in the future, 
we ll count in the human and environmental 
costs, Vou can bet on that!" 

David Barrett's necktie and shoes were off 
now, Pacing the carpet mn stockinged feet. he 
‘tabbed the air with what wae left of his ct- 
gar. A lot of wounded poltitians in British 
Columbia can tell vow he's a fehting man 
with cigars, facts, ancl vocabulary. He's not 
called the “Profane Socialist of the North” fur 
nothing 

“Arai 
nivance, 


timber in 
in Hritish 


well harvest. all the 
he concluded. “Faren 


Bad 


have enough natural 
revources to drown trees any more” 

With Al Larsen, logging superintendent! 
for Canadian Cellulose, [ surveved same of 


those resources from the wr—tanadian 


Columbia woe chon’ 


forests second in wealth of timber only to the 
Weet Const pain forests. The gleaming Co- 
lumbis was thawing Chusters of dark match- 


sti ks—truck loucl-sive 
wilted by the thousands along the banks for 
spring foods te sweep them inte the current 

“Um glad the Premier understands about 
drowring the timber,” Al anc “When some 


Huncdle=s- of lnge- 
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forest ranger gives our logders hell for leas 
ine ce eh ump from a tree cut incdleep snow, 
I think about all that forest Hooded behina 
Mica Dam—enough to supply 0 pulp mill for 
1) years, [tmakes me ill.” 


Floating Timber Harvested by Tres 


l went to Mica, where B.C. Hyelro was 
blasting out one of the largest underground 
powerhouses an the continent (page S27) 
Behind it, the once-wild river was backing up 
lor more than 120 miles. The artificial lake 
hingers, drowning forests in 


anreacl ltr 


fhe Columbin—Powerhouse of ie Northwiw 





These caceationisis whirl from valley to peak by helicopter to ski the virgin powder. 


valleys Loy peg Course ly Wihcherness SIrTetunis 

Logvers in tueboats were salvaine timber 
that had surfaced, Logger Vie Kellev and I 
étured at the Hotsam of forest debris. 

“Thev sav we're getting 85 percent of the 
millable stu,” Vie sad. “Well, T know that 
there's lots: of zood ceclar =till under there. Ii 
we'd hid more time, we could have salvaged 
it. Cedar will Aoat for vears.” 

Hut Vie Kelley knew that more floating 
timber would only add to another problem 

‘How'd you like to be a moose or an-elk 
trving to swim this lake and petting trapped 
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in wil that junk? The reservoir should have 
been cut clean before we filled it. But Canada 
wasn a hurry. The treaty with the U.S. set 
a date to-store water. We male it, too, But at 
what a price. [tll be wears before you'll want 
to put a fishing line or a small-boat propeller 
inte this mess.” 

BOC. Hydro engineers were already sur- 
veving for other dams and reservoirs, One at 
Revelstoke Canvon could flood &0 miles of 
the white water that roars dewn from Mica to 
Revelstoke, 1 gateway to Canada's Glacier 
National Park, 

This Inst wildly beautiful Canadian reach 
of the (columbia, plus a stretch of sagebrush 
wilderness near Hanford in Washington, are 
virtually all that remain to be tamed: and the 
U.S Anny Corps of Engineers has long had 
plans for Ben Franklin, a dam ot Hanford, 

A. strong citizens’ campaign had been 
mounted to save the Hanford area as-a scenic 
river and wildlife refuge, And environmen- 
talist David Barrett) was obviously hoping ta 
preserve the river above Revelstoke. In view 
of the energy crisis, though, | Wasn't about to 
vive odds to environmentalists 

“With or without those last dams, the 
Columbia's about reached its limit as a hydro 
source. Premier Barrett had told me. Now 
what? Nuclear power plants? 

“There building ‘em downstream in the 
U:S, even though they're still haying acci- 
dents with atomic wastes: We're gonna hone 
touch here, anl watch a long time, before 
we get into the atomic act. We believe in de- 
velopment in British Columbia. But we be- 
lieve in safety, conservation, and poople first!" 


“Incident” Brings a Flurry of Protest 


“We call them incidents rather than acci- 
dents at Hanford.” 

Dr Richard Foster, Program Director for 
Kavironmental Sciences at Hanford, put it 
that way, He had come bere 30 vears before. 
toan and and forbidding enclave half the size 
of Rhode Island, together with hundreds of 
other scientists and 50,0000 construction work- 
ers. Their supersecret project: to produce plu- 
tonium for the world’s first atom bomb. Dick 


Foster's jolb was to monitor atomic levels in 
fish in the river. 

“We bad an incident just recently,” Dick 
admitted, “Another leak in our underground 
storage of high-level atomic wastes.” 1 re- 
membered reading the flurry of stories and 
criticism in the press. 

“We've got to improve ovr Wiste-slorage 
techniques. And we are. But there was never 
any teal danger. Those racioactive elements 
didn’t penetrate to the water table.” 

The Jong-term problems of staring toxic 
wastes, however, remain unsolved. As more 
nuclear plants are built, more wastes ac- 
cumulate. Environmentalist: say that floods, 
earthquakes, accidents, and sabotage all 
make those wastes potentially dangerous. 


Nuclear Plants Are Heavy Drinkers 


During the 1940's when the U.S. ane the 
Soviet Union were locked in an atomic-weap- 
ons tice, the Atomic Energy Commission 
had eight reactors operating at Hanford. All 
eight of these top-secret giants in the guarcleel 
desert produced plutanium for atom bombs 
—i row of monsters culping billions of gal- 
lons of river water daily for cooling, and pour- 
ing heat and chemicals and some low-level 
racdivactive pollution back inte the Columbia. 

“Even so, there was no radioactive buildup 
that hurt the river ecology,” Dick said. “We 
checked the fish constantly. No threat to them, 
or to peaple wheate them, We still check, but 
the radioactivity is inconsequential.” 

Comparatively litth waste heat and cifluent 
co into the river today. Four of those eight 
Hantord reactors are mothballed; the other 
four stand déacl and gutted, tombstones mark- 
ing the dark period of cold war. One new re- 
actor alone produces plutonium for nuclear 
weapons, and much of its waste heat is con- 
verted into commercial electricity in nearby 
stenm-lurbine generators of the Washington 
Public Power Supply System. 

WPPSS ts building a second commercial 
nuclear plant just a few miles away and will 
soon begin a third. Deputy managing director 
Larry Humphreys tole! me that the first plant 
ses a million gallons of river water every 


Family Aotilla, three generations of Haglinds assemble for 4 reunion at the grand: 
parents houseboat home four miles from Astena, Oregon, near the Columbia's mouth. 
Supparted by gill-net fishing, Oscar and Lisett raised 12 children, four of whom 
still catch salmon for o living Chief Joseph Dam, built without fish ladders, bars 
satmen from upper streams, but the ish can bypass other dams on thelr travels: 
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How fast will tall materialize? A thousand 
Cuestions are ivalved, Wall the fear of atamis 


power halt its advance? What about powe! 
[rom the sun, the wine, of ceothermal sources 
underground? These are constant, renewabh 
wurces, and 7 erhape wl ie if | 


ped tess costly, Senne scenes belbeve thes 


ehicoteled tine par borat. 


wen they are 


over nuclear develop. 


ment. Vost- significant of all mov be the (ues 
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people of the Columbia River empire reall, 
Wianty (ir nee 
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Ewen before the enerev crisis hit,” «ays 


nuclear planner of the Joint Power Planning 


Council at Portland, “we fiwurecl we'd need 
the equivalent of one new 1,000-megawatt 
power plant every year. With gas, oil, anc 
water in short supply, the day of atomic 
enerey is here [t's firm power, too. [f your 
river runs Jow, hydro plants are-in trouble 
One day we'll use hyiro mainly for peaking 

us Teserve power for hours of heavy use.” 


Ccrisis Hits the Colinnbim 


Last year the river did run low, and. the 
hyrirn plants were in trouble Little snow had 
been recorded in the northern Rockies the 
prececing winter. The meager runolf became 
at matter of mounting concern. When spring 
rains were fight, a foreboding of disaster 
began to be felt at powerhouses. on the 
Columbia and its tributaries. The worst 
droweht in 43 years had berun 

By midsummer, turbines at some L_S5S 
tiams stopped spinning. Washington, Oregon, 
Idahe curtailer) use of electricity. The Great 
River of the West had run short of powe! 

With Dick Tatum, at Aluminum (Company 
of America’s plant near Rock Island Dam, | 
watched molten alumimum being tapped at 
[778 Fahrenbeit. EGbewhere on the rrver, 
acres of potlines were going cold and work- 
ers were berng laid off 

It's a risk aluminum companics accepted 
years ago when the cams were being built 
The gamble was on “interruptible” power. It 
Ciest 





ess than guaranteed power. This year’s 
interruption cost monev and jobs: 

But might not nuclear plants one dav face 
cimilar uranium shortages for atomic power? 

To Start sofving that problem, the Atom 
Enery Lommission isspencding S400), 0000, 000 
At Hanford it is bunlding: 2 pilot plant sane 
testing unit for the natrons upcoming gen- 
eration of atomic breerler reactors 

“Breeders will enable 





Us to stretch our 
Uranium reserves. Burning both plutonium 
and nontissionable uronium 238, they'll pro- 
duce power and al the same time create plu- 
tonium—more than they consume” 

Atomic prhvsicist Dr Ersel Evans sees 
brecder reachors as the best prospective an- 
ayer to the enerey crisis. Perhaps even until 
the tlav that science makes a breakthrough 
With atomic fusion, to use-as fuel the plenti 
ful bvdrogwen of the than the 
uri of the earth 

“With breeders,” Dr 
years LS 








sea rather 
Evans said, “one 


production of uranium would 
equal li tumes the total cnergy we can hope 


sl 


to extract from our largest ot) field, the North 
Slope of Alaska. 

“Nuclear energy, after oll, makes up the 
sum amd gives the earth ite interior heat, We 
should stop being so frightened about 1” 

Perhaps. But there & imcreasing concern 
over radioactivity in the airand waler, plants, 
animals, and humans The batlles are not vet 
over, tor the final onswers in 

Meanwhile, every possible gallon of the 
Columbia ts made to flow through « turbine 
—not once but many times. The result, at 
every dam: increasingly dry spillways 

That's a mixed blessing for the salmon. 

“About 140 million fingerlines are release 
on ths mver system every year,” Richord 
Duncan told me. Dick is a fish biologtst for 
the U.S: Army Corps: af Engineers, which 
built Bonneville, The Dalles; John Day, Me- 
Norv, and Chief Joseph Dams. *Qur problem 
is to get the fingerlings safely downriver, 
either over the spillways or through the 
powerhouses.” 





over the = mllways or 


Water plummeting 


LeLees CXOeSS Nitrogen good other fases. “For 
many, its fatal,” Dick sand, “Lots more are 
stunned and fre es, pickings for oredatar 
eee Site eas 


fich and hircls Fortunately, the 


the predater fish, and that holds down 


MT ect 


the fol” 
Penstocks Give Fish the Rends 


tt is the terbines thal loom 


Killers of tha futyre. the 


With less spill, 
as the fingering 
blades kill a few. The whirling of the wate 
kills others. But at the 


I [ic BAT 
prop | i 


far more 
alter the 


trin down and through the penstocks, It's the 


cic wien thes SIT 


sudden release from pressure. [he pene 


Ha rete 1 ia 


}fibss 


i) percent of them at every 
We'r 


fish out of the penstocks. Solar, they re 


dam te Lexting lv Maskes ti 


guide 
not completely effective 

Dick is part of a $200,000,00 
iO wears, to save the Coltumbis sa 


a a 
= | E hk 


effort, oveT 
non. Othe 


loists wre 


Free rial anit] 


omplete a comprehensive birth-to-death 


study of migrating fish populations: Finger 


limes fre) DraAnded, Larred, taliootd, or 29 


Hippel, and 30 can be taenhhed en route 


lownstream—or several veare later when 


they Peto from thu SP OS a it hash muking 


their wiv over the dams to Spawn iA the ver 
wiiters Where titev betan 

| a little elevator a fieh laricler 
top Phe Dalles Dam Here Opal Townsend 


with ten minutes 


| sat i ower 


# | hut 1 a | 1 
= | LC | Pr i 
bl bial | ea ru fak } 
. 


oft ere hay Owe Asti 

Salmon, steelhead trout, shar, lamprey, and 
other sea migrants swarmed over the ladder’s 
narrow ton St ie ()pal’s interes lave! ove 
the kevs of an 
Whenever o fish d 
she subtracted one 
biologists 
by catching and hand-countineg a days fsn 
Her tall 

Thotirh ahi 
| 


eles tren acon MT ek hire 
Hed bark down the bdde 
ified back @oten Lie tactcer. 


(skeptical 


once secretly checked (ipal’s ligures 


1 LAAT STeecIes 


= ] mp oF BLS eu 2 re 
pe 1 aiTmingely accurate. | 
BOS wWeTta. & Store of My qucs- 


li fLonliined on fate &+6 


Hons cuprhe 





ive, 7VC, Mo am. A ocensed sxipper at 18, shirley 
Laere Adaey ri pertiows thar at the Columba 
rae Sere hl Pee hott ers ci Prher= (pal hw cin 

in para f hshermen who win thetr bouts with 


WUE a Ire FP wee | | eT Le 


Cire jot lel is houline 


Ln =o 








— 
~~ _ 
T —_ 
——— 
in . Ss = = * eal ae 
i a + 
-_ = : F 
= 
F 
Z = 
i 
= a 
= 
—— 
= 
ls | = — 
aa 

zs — 

- -= 

-# is 

_ 
r) : 
7 


i 











first counting-period, she never took her 
eves off the feh 
Durme her break, Opal adced a filth of her 
50-minute lout the hour's ¢ount 
She still watehed the water. “What a pity, All 
those beautiful fish, and Pm not allowed to 


cant them.” 








Sulimon Swim a Comeback Trail 


Today salmon return to streams where 
until recent vears, none had ever run. A fish 
wilt HTrdune LOT IWStance, 
hus made it possible ta establish » new sal- 
mon population on the Wind River, a Colum- 
bia tributary in Washington State 

A -the federal fish hatchery 20 miles up- 
| four ASS iS LAint aye ars eae al 9 Doan fiT- 
jacks stripping egrs ~nd milt from spring 
The fish hac spent the summer in the 


, fil fil cascarle, 


SIPC, 


Zalman 
hatcherv’s haliling pens, cating nothing and 
ripening for spawning 

“We mot our first brood stock in 1955 from 
at Bonneville Lom,” 
wow we have about 3,000 fish making their 
way here up the Wind River every spring Wie 


the fshwaws Don said 


take their eges in: September, ancd release 
about 7,000,000 five-inch fingerings in April.” 

Most of the Columbin salmon catch is 
taken offshore m the Pacific, though tens of 
thousands of sportsmen fish the river and tts 
tributaries when the running 
Commercial gill-netters are allowed on the 
lower river curing the perk. periods 

Ona sancdbar near Astoria, | came upon 58 
members of a fishing family (page 836). Thes 
were birtiling ears of corn and toasting hot 
dnftwood fire. Oscar 
Lisett, 


ancl all 


cuhmnoan are 








around « huge 
Hoagluned ond his wife, 
children on «a housebowt, 
became gillenetters 

‘We started fishing with Dad when we 
were Marvin Hagluned told me 
“Dud let Oscar Jumtor and me go by ourselves 
when Hie 
weed to catch as much ps a ton ona bie nicht 

“When the dams catch eal 
Things have improved since 
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Tossed by a bucking torrent, two adven- 
turers challenge the Deschutes, a north 
ward-lowing tobutary in (lregon. After 
nitlimng., the Columbia iteelf na 
longer runs wild waned free, but efforis to halt 
yoceT ina ttey no amd retain the remains teats 
af-its cote foretell « better futore for this 
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hut there are still fewer salmon in the river 
than before, 

“Tndividual fish are bigger, though. Arti- 
icial spawning anc selection of the fittest 
spawners produces better fish.” 

The proof of that might be in the catching 
and the tasting. Al five o'clock on a mists 
morming I went out through the mouth of the 
Columbia. on o salmon charier bout 
rhecar}s 
estuary | 
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a convention of diucks-an a pone 
of ws aboard caught a. limit, 

thos and chinooks 

weekend chirter trip,” 





Vere 
skipper Larry Héaslev observed, “vour catch 
Will cost vou about three or four dollars oa 
pound, firuring the 
and transportation.” 


lel one 
renewed astonishment at the 


boat and tackle. food, 


I Jonker with 
withl-to-wall boats around tus 


“This Labor Day crowd is probably puttin 


a million bucks into catching: salmon toca 
And as. vou see, we do catch them.’ 

Hatcheries, fishwavs, research, 
Money, work, concern, Add them up and you 
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Revival of the salmon runs is alsp tied to 


reducing pollution in the Colombia and it 
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Her Newest Ireasures 
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influenced by the search for food, by weather 
and snow conditions, and by the harassment 
of predators and summer insects. 

At birth it possessed the instinet to respond 
to its mother’s bobbing beac It knew, or 
would shortly know, the pose that caribou 
assume when a wolf or some other threat is 
near—hind legs spread and slightly crouched, 
tail flagged—as well as other meaningful 
gestures and calls 

Able within four to six hours of birth to fol- 
low its mother at a walk, it would, by the 
second day, be strong enough to run with 
her. In its third day it might outrun her. From 
thirteen or so pounds at birth it would prow 
io twice that weight in ten doys, nursing 
frequently on milk rich in butterfat Within 
four weeks it would sprout antler spikes. 

If mother and calf followed the pattern of 
the majority of their herd, they would, m 
about two months, commence a 40G-mile trek 
from the North Slope across rugged moun- 
tains and valleys to a winter range. 


Bulfale of the North Country 


During the past quarter of a century | 
have made many trips to study, photograph, 
and hunt ARonegifer tarandus grant, the bar- 
ren-ground caribou. At present 400,000 of 
these animals roam Alaska in herds that vary 
in size from 240,000 to 230. The largest, the 
Arctic herd, occupies a runge of some 140,000 
square miles—about the size of North and 
South Dakota combined—on the northern 
and southern slopes of the Brooks Range 
(map, page 860) Ten herds are found en- 
tirely within the state; three wander from 
Alaska into Canada, where a closely related 
animal, the woodland caribou, found. Both 
types.af caribou are kin to the reindeer of 
Scandinavia and Russia, source of the $0,000 
domestic reindeer in Alaska, which are kept 
mostly for ment. 

As bisen were important to Indians; ex- 
plorers, and settlers of the western United 
States, so caribou were important to early 
Alaskans. Even today the people of many re- 
mote Villages depend upon caribou for food 

as well a8 for clothing and bedding material. 

Anaktuvuk Pass—which takes Its name 
from. the Eskimo word meaning “place of 
caribou droppings"—is such a village, Shad- 
owed by peaks of the central Brooks Range, 
the 2,200-foot-high pass that cradles this tiny 
settlement is on a caribou migration route. 

T temember o fight over Annktuvuk Pass 


Bol 


that I made in 1952 with Clarence Rhode, te- 
gional director of the U.S. Fish and Wildlife 
Service. Rhode, his son, and a companion 
were lost on another fight in the Brooks 
Range in 1958 

Swooping Jow aver the village, then the 
home of sixty seminomadic Eskimos and 


some hundred sled dogs, we saw that most of 


the homes were caribou-skin tents. Nearby 
stood o “cartbou fence,” a half-mile-long 
double line of about seventy Jow sod piles, 
arranged to resemble men so a to frighten 
coribou toward waiting hunters. 


Successful Hunt Makes Work for All 


Recently | flew back to Anuktuvuk Piss, 
arriving on a day in late September when 
snow lay on the ground. The tents hod been 
replaced by insulated frame and sod houses; 
a-school, built in 1961, had ended nomachsm 
for the residents: 

Several thousand caribou had passed near 
en the previous day, and the villagers had 
killed many. Four-poled platforms held fro- 
gen and drving meat. I watched Ellen Hugo 
wield her afv, the semicircular knife tra- 
ditionally ued by Eskimo women, as she 
ewifthy reduced three large bulls to skins and 
portions af meat. 

“Stost of our food is caribou,” she reminded 
me as she flicked the blade through the meat 
“We use skins for winter pants, gloves, socks, 
ancl parkas. Heavy bull skins make good 
mattresses or seats on sleds.” 

She held up the thin ckin of a leg andl ex- 
plained that it is best for making Aamngieh, 
the bowts that are worn in winter. As she 
scraped o fan of back sinew, she added, “This 
is better than regular thread for sewing skin.” 
The sinew is dried, and pieces of it are split 
of as needed, 

She removed a long 20-to 10-;ound wedge 
of back fat from one of the bulis. “We use 
this for cooking, or we eat it plain. But asa 
treat we use it for akutug.” 

Akutug is whipped fat, with adrled bits of 
cooked caribou meat. [ later sampled some 
that had an almost ice-creamy taste. 

Now erown to about 140 residents, the vil- 
lage of Anaktuvuk Pass needs some 500 cari- 
bou a year. Several times in the past two 
decades the village neared starvation when 
animals were scarce But os Mrs. Hugo 
finished ber work, she turned to me and said, 
“We don't need as many caribou now; snow 
mobiles don't eat meat.” The Eskimo and 
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Indian villagers of northern Aloska have 
largely abandoned dog teams in favor of the 
masoline-consuming “iron dog” 

A chill wind whispered at dark. [welcomed 
the warmth of the sod-insulated log house | 
shared with-Arctic John, who, like most resi- 
dents, is one of the Nanamivt—the inland 
Rekimos. Tall, clignifed, courteous, a mun of 
probably more than 80 vears (he was bern 
about 1890, he thinks), Arctic John hos the 
Eskimo name of Itashluk. But when he in- 
trocluced himself, his weathered face creased 
with a smile as he said, “They call me Hills- 
man.” He wis proud of this title, apparently 
etli-bestowed, and it seemed to fit; Arctic 
John has spent most of bis life hunting in the 
mountains. “I knew nothing else.” he said 

He had shot two bull caribou that day and 
left them in the snow, Next morning J ac- 
companied the ole] hunter to his kills. Work- 
ing bare-handed in a cold wind, he skinned 
and quartered an animal and covered it with 
the hide. Freezing quickly, the hide would 
protect the meat from tavens. A relative whe 
owned a snowmobile would later haul the 
meal home. If necessary, though, the cache 
would keep safely in the snow for months, 
unless found by wolves of wolverimnes 


Caribou Figures in Sone and Art 


Later we climbed a hill and Arctic John 
etudied the broad, rolling pass with binoc- 
ulirs. [Hammonds of new snow sparkled in the 
sun. For four hours he patiently watched, but 
no cunbou appeared. Once distant shot 
reverberated from the mountains 

“Somenne shoot at H apipy New Year Hill,” 
Arctic John said. Smiling at my puzzlement 
about the name, he explained that an Eskimo 
hunter had killed many caribou there one 
New Years Day, then composed a song. to 
honor the event. “You like to hear?” he osked 
Aloving his hands and body in rhythm, he 
sung lustily in Eskimo, ending with a rousing 
“Happy New Year!" 

Back in the villace I watched Molly Ah- 
pook make canibou-skin masks that resem- 
bled Eskime faces. She prepared the skins by 
clipping the hair clove and dwetng them in 
tea to produce a gold color, Then she clamped 
the wet skins on form to cry Later watched 
her sew a ruff of wolf fur aroutd a dry skin. 
She weed haar from the lower leg of a conbeau 
for the beard and moustache of an old man's 
face. Long hair for un ale 
came from the mane of a bull 


Wwortnan's Lice 


Curibou: Hardy Nomads of the North 


The Eskimos of Anaktuvuk Pass prefer 
bull canbou, which provide more meat, and 
which, at least in early fall, yield more back 
fat than cows, Bulls weigh about 425 pounds, 
cows obout 200. The average bull of this herd 
stands about 50 inches hich at the shoulders 
cows mre several inches shorter, Each vear 
both sexes grow and shed antlers; those of a 
miture bull may be five feet long 

Anvone who has been close to a passing 
herd in the fall will remember the noises: the 
clicking of feet, the grunts, the clattering of 
antlers, Novone knows why caribou feet click 
With each step, it may be the sound of-snap- 
ning tendons or of moving bones, A single 
nrimiel's clicks may be heard plainiv at 30 
naces: Records tlescribe the awe with which 
northern (Continued on page &68! 





Drenched and shivering after nearh 
drowning, a calf stranded on an island gets 
a tender toweling from Don Frickie of the 
Arctic National Wildlife Range Deposited 
onthe stream's bank; this 2-dayv-oll was 
quickly reunited with its frantic mother 
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Seven-minute showdown 
between antlers and claws 


“4IANTS OF THE NORTH sgunre off for a 
( death strugele in the wilds af Monit 
McKinley Mationul Park when & tmother 
griaty with two hungry cubs stumbles wpon 

lore Criall witcher bat 
still full of fret 

A pack of wobves fad cornered the bull 
the previous night He fought them off, bul 
hot before they slashed gaping wounds in 
his flanks: Exhausted - ane losuig bleed, he 
retreated to a eravel bar in «small stream, 
his beael crooplng, berely moving oll the 


newt cluyv 


ih bee =| | olla 
cored. plresocls 


Canin) Aaray Nomads af the Mert 


afternoon, the menacne erow le of 
eLartle the bull ito his 
(leftimrenr le crs 
the bawling 
Suddenly 


In lnte 
the erizely sow 
Classic defense jes De 
slaved gnd head down As 
cubs watch, the two ctcle warih 
tte beor crashes through the water, ana the 
hull jowers hts four-foot antlers even further 
bo med the oteluehi 

Be this time.” photegropher Velnia 
Harms rentembers, “l woe shaking so much 
from escitement that [ didn’t even know 
Whot J Aad fimecL” For the rest of the 
drama, ser the fallawing fowr 


paar. 





explorers Witnessed herds of these 
animals passing for days or even weeks 

However, caribou usually 
wide area, ane © migration & more likely to 
be an intermittent stream of animals moving 
In one direction at about 270 miles a day. 
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Animals Follow Invisible Signs 


1 recently spent the first two weeks of 
October on the Alaska Pentnsula. Por severa 
days I waited, scanning the empty tundrm 
Finally 400 cartbou appeared on the low 
rolling hills that slope to the Bering Sra 

Reaching the Egegik River, the lender, a 
females herds-—trotted 
downstream. The sun dropped below the 
honzon, and the animals following her be- 
came clark silhouettes against the golden 5k 

The lesderswam 151) yards across anarrow 
nart of the rrver. The others followed, singie 
file. Bevond the river the caribou disappeared 
under a Jjow-hanginz full moon. Two days 
passed before | saw another band; they 
followed the sare route 





coi olen lene 


Lhave often seen caribou bands trailing one 
another by a matter of hours or days, vet 


Three hundred fifty pounds of fury strikes back as the caribou rans his rack 


waing exactly the same route. For a long time 
[ wondered follow one 
another with-such certainty 

\ clue came on another trip to the Alaska 
Peninsula with my brother, Don, his son, 
Steve, and my wife, Audrey. On oo high ridge 
we startled aimarificent lone bull He reared 
on his hind legs, great antlered head hich, 
white mane flying, then ran forward for half 
a dozen pliant steps before his front hoots 
touched the ¢round again 

“Tye never seen anvihing so magnificent!” 
Don exclaimed as the bull galloped nwa 

We sat down and plaved our glasses over 
the area. Hours later. six caribou approached 
They didn't see or smell us; the wind wis he 
hind them. Yet when they cume to the spot 
bull had reared, they became 
wlarmed, then detoured and fed. 

“How did they know about that bull?” 
Steveusked. “He's been outot sight for hours.” 

The answer, it seems, is that canbou fol 
low oders left by others of their kind that 
have passed hours or perhaps days belore 
That leaping, rearing bull had left oa spécial 
odor. He performed what scientists call an 
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excitation lean,” during which an alarm Finally [ reached Devils Mountam Lodge 
scent ts given off, probably by a gland ¢ex- home of guide Bill Ellis. Two of his sone, 
pecs] bry Wite-sprend hools Canbou af both Cole and Kirk, offerect to bead me tou cabin 
eexes and almost all ages perform this leap near which caribou were wintering, ant scon 
“What are all those trail-likte marks down our snowmobiles were zipping over the snow 
there? a onewoomer to Alsska asker) met 5 covered ice of Jac ksina (Creek 
we flew over the mountuns and tundra nerth 4 young moose fled ahead of us. Cole 
of the Arctic Circle one day. | replied that stopped, explaining, “That moose will run 
they were caribou trails himself te death we dont give hima chance 
“There arent that many taribou in the te eto Une river” 
world.” he said th aS uivii | moved into the tohin as the bovs rcle- 
But there are there have been parted, Jey winds whistled through the un 
chinkec lags and the cracks in the floor 


Same Houte Next Year? Maybe Not Rh : F ; 1 
Training mv Plasse= on the stinkt rice 


Trails worn inte arctic or subarctic snl bs 1000 feet above, [D-saw about 360 cartbou 
thoutancds of sharp hoofs remain visible for Snow lay deep on the slopes ancl in the valley 
decades, perhaps centuries. "ve spotted them but atop the ridges it had blown thin. The 





in parts of Aloska where conbou haven't been animals had sought this area to feed, and the 
wen for half a century or more, A berd may snow looked wif it had been dug with athou 
follow the same path for years; (heir repeated] sane shovels. | mounted a telescope ona tri- 
migrations have betén known to cuttraitwo pod and watched 
feet deep. Then, for no obyious- reason, the , cow chopped and pawed at the snow 
imitmwis may switch to other roubles wilh the hare edoes of her front hoofs 
Cine February weekend | drove along no tossing white showers behind her, until shi 
road that bed to an abandoned gold mine ins ofed. Then she walked slowly, her head low 
the Wrangell Mountains of southeust Alas 





ai carching for the scent of favored pln 


sonvercly info the bear's chest—bul the bear Hirwsts a slashing pow pat the antlers. Tah!) 
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The fittest survives 


[RE A RULLIMGOGING. CUWHANTD, the 
[| erizely gros the caunbou bv his anthers 
mid neatly firs hom inte lie stream (upper 
pictures), The end comes swifth as the 
helpless bull succumbs fo nipping teeth 

‘In even omtiies it was oll over,” satel 
phaboerag her Harris, ‘Dut the hears leat 
lasted for five dave Thew’d eat, sleep for o 
while, get op, wander off, then come back to 
the carcass” Here the cubs supplement their 
share with milk from mother (righ 

This erialy family enjoyed a owirvedtiall: 
tears seldom) ball caribent betatise their 
quay «in penerate bursts of speed os hizh 
6 45 mules an hour. Normally, only calves 
mil the wounded fall prev: Wolves tbnunt 
more siccensfully, taking full-erown welulte 
is well as-straggling young. 

Weather acd tormenting insects sarrit 
inves thive herds al auch o relettless pace 
that calves; exhausted hy the trek, drown 
during river crossings. Far adult canbow, 
hunters remain one of the most consistent 
pers, accounting for perhaps a quarter of 
the annual tell, E¢kinws, locians, and white 
riflemen claim some 10,000 to 130000 a vem, 
Har limits protecting some herds, plus fewer 
shed dogs to feed in the villages, however 
have substantially reduced the yearly bhar- 


vest of a decade aso 
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Finding some, she chopped and dug again. 
Foods important to caribou inclucle-sedges 
and grasses, especially during the warm 
months. Willow sheets and jeaves, dwarf 
birch, and horsetall (Egtsetum) are also 
froquently on the menu. Mushrooms, avail 
able in summer.and fall, area favorite food of 
this hoofec_ gourmet [In winter, lichens (genus 
Cladonta and others) are the staple. 

T have observeddin summer that caribou eat 
only tender new shoots So littl do they take 
that I bad to be almost on my hands and 
knees to see where the animal had cropped. 
The effect on plants is minimal; some may 
even be stimulated to faster growth. 

Such selective feeding enables caribou to 
thrive on alpine and arctic plants that ore 
sparse and fravile, while other large her- 
bivores can scarcely exist for want of food 

1] watched the caribou feeding on the Jack- 
éina rilge until dark. Then IF sawed a@ small 
dead <pruce into firewood and hudelled near 
the stove under several lavers of clothing. The 
animus resting 5,000 feet above me in ‘the 
cold starlight were, ike me, heated by energy 
réleasec| from plants. But they were wartter, 


Nature Outfits Cortbou for the Cold 


Although humans regard winter as the 
North's difficult: season, with temperatures 
plunimeting to minus 60°F, or even lower, 
canbou apparently fare best then. For one 
thing, they are no longer bothered by summer 
pests: mosquitoes, bluckfies, and botflies 
And as fall arrives, they become prepared for 
the coleL Their coats grow dense and lone, 
und they are at their hancdsomest. Their trim, 
tich cinhamon-brown sides contrast with 
White necks and snowy ventral manes 

Consisting of long, brittle guard hairs and 
short, fine, curly underfur, the caribou’s coat 
is its greatest asset for keeping warm. While 
the bork temperature remains at about 103°, 
the temperature of the Jegs and hoofs toay 
drop to about 50° during winter to further 
conserve heat. 

Canbou have their own “snowshoes”"— 
large feet. The two front toes of cach foot 
and the two dewrlaws ut the rear are all wel! 
developed to distribute and bear the animal's 
weight. During winter, hoof eyes grow long 
and the foot pads shrink and become horny. 
The animals walk-on the thin crescentic rims 
of their hoofs, which provide traction on hard 
snow and ice 

(ne recent March, | accompanied Loyal 


a 
=" 
Fai 


Johnson and Greg Bos, game biologists with 
Alaska’s Department of Fish and Game, as 
they helicoptered into the Wrangell Moun- 
tains to gather data on the Nelechina herd. 
I remembered those caribou from my It years 
with the department. 

In 1945 the herd numbered about 10,000. 
By 1902 there were about 71,000, In '972 the 
herd was down to 10,000: again. 

Caribou herds frequently grow too large 
for their uvalloble food supply. Their range 
then deteriorates; and overcrowding causes a 
drop in the birth rate: The animals start wan- 
dering farther aheld, As the Nelchina herd in- 
creased, so did its migration distunce—from 
370 miles in 1955 to 980 miles in 1964, 


Xo Single Reason for Herd’s Decline 


As we flew overca hich snow-covered ridge, 
i band of a hundred or more caribou ap- 
peared: “Land there,” Greg directed the pilot, 

The two biologists leaped out with a spot- 
ting telescope and notebook. Gree called out 
a he observed the sex of the adults and the 
number of calves Loval recorded. Such in- 
formation i basic to learning the herd's 
reproduction rate. 

Some factors in the abrupt decline of the 
Nelchina herd can be pinpointed. A large 
segment may have joined another herd—not 
unusual in times of rapid increase. Calf mor- 
tality was high during severe winters.in the 
late 1960's. “In 1971 the herd swam the Susit- 
na River at high water four times, almost 
imimecintely after talying,” Loval tolel moe. 
“Many calves crowned,” he said, shaking his 
head at such caribou carelessness: 

Another possible factor waea liberal hunt- 
ing season from 1963 into 1972, with an in- 
dividual bay limit of three. These generous 
regulations were set by state wildlife officials 
to try to keep the expanding berd within the 
capacity of the range, and thus to avert the 
usual rapid decline. (Biologists estimate that 
a healthy herd on good range can sustain an 
annual kill by hunters of about 15 percent.) 
When officials realized the herd was-shrink- 
ing tow fast, they reduced the season to: 42 
days and the bag limit to one. 

(ther information on the diminishing herd 
came from the Department of Fish ancl 
Game laboratories at Anchorage. ] went there 
to talk to Charles V) Lucier, the laboratory 
coordinator. He explained that he is able to 
determine the age of caribou by studying 
raror-thin cross sections of caribou teeth 
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under a2 microscope The teeth are collected 
from hunters’ kilkb—considered a ood 
sampling of a here. 

“We cul the teeth into sections about 200 
microns thick with a rotary chamand-ficed 
saw," he explained. “Tn ultraviolet light the 
cementum surrounding the tooth root is seen 
as a-serie: of contrasting bright and dull 
bands.” Dpeered into the microscope evepiece 
ind saw the growth rings, which are counted 
like the paired annual growth rings of a tree 

Caribou over 10 are old. Bulls wswally ce 
nol breed until at least 2:or 3, but cows may 
breed: at a year and a half 

Examining teeth from Nelchina kills, Mr 
Lucier determined that the number of females 
2 to 5 years old had dropped drasticalls 
—from 77 percent of the killed animals in 
1966 to only 43 percent in 1971. This meant 
that the herd had expermenced a: staggering 
mortality of voung antmals, from which, of 
couree, all increase in herd sive must. come 

Most of Alaska's curtbou herds have known 
the boom-and-bust evele that the Nelchina 
herd) experienced. [In the 1930's Alaska had 
an-estimaterl one million caribou—more than 
twice a¢ many as today. In the 1950's the 
number may have dipped below 200,000, 

Disease, heavy snow conditions, and per- 
haps a dozen other factors play a role: Hunt- 
ing, however, is probably less of a factor in 
reducing caribou numbers than it was ten or 
twelve Years ago, bn part because many yvil- 
lngers, Like thuse at Annktuvuk Pass, have 
turned to snowmobiles pnd no longer re 
(uire meat to feed sled cos 


Exhausted Cows Push On 


Next in <ize to the Arctic herd is the Porew- 
pine herd of more than 100,00) antmals, 
shared with Cannda. Named fora tributary of 
the Yukon River, the herd calves largely with- 
In the mine-million-acre Arctic National Wild- 
life Range, largest animal refuge in the US 

ft was a-calf of the Porcupine herd that 
Don Frickie and I had observed immediately 
after its birth that June day. On that trip, 
hoping te witness the spring micration, I tae 
Waiter for several days beside the Rongakut 
River with Don, assistant refuge manager, 
and Averill Thaver, the manager 

We scanned mountain and valley with bin- 
oculars. One day Don suddenly exclaimed, 
“There!” He had spotted a dozen cows only 
100 vardé away, walking single file over the 
edge of a hill foward us 


Canbou: Hardy Nomads of the Narth 


*They look terrible, don't they?” Ave said. 

Rubs-and hip bones projected from gaunt 
frames. Their coats were pale, hair tips worn 
and bleached. Shiny black spots of hide 
showed Udders were full, for all the animals 
were pregnant. Their flashing hoofs appeared 
too larse forthe thin legs 

Thev would calve within dave: The energy 
train of maturing fetuses, the 400-mile mi- 
prittion, and » ciet of dormant veectation al! 
had taken a toll, Yet they were vigorous andl 
triveling. iy, how they traveled! Thev filed 
down the mountain to the ice-choked Kong- 
akut, plunged through the shallows, and swam 
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Newborn legs o-quiver, o calf responds to 
its mother's anxious head bobbing and wob: 
bles to ite fret Tuet te feet Jone and weigh- 
ing iniv 13 paunils at birth tt will be able to 
OWIUN © man after 24 hours 


Spiked thicket of burnished antlers flows 
ums a river (inllowing paves) as the 
Porcupine herd heads south through blow- 
Ine snow during tte fall micration; adults 
Will mate in two weeks: Caribou are the 
only members of the decr family in which 
antlers acorn both sexes 
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the channels, stendily hiending northwest 
Another day 54 canbou-grazed below our 


amp. i Gray wolt approached, ind the car- 
how broke into a gallop across ice at thi 
river's edge When the caribou reached hum- 
mocky ground, their marvelous running abil 
ity ensily carried them out of the wolf’s reach 


Oil Quest Shopes Canbou s Future 


WW hile 


cpr Lope on canbou numbers, ranee con 


wolves and other predators havi 


fitions and weather probanly have greates 
influence. But in the end, the activities of man 
may have the preatest effect 

Wiidht Exes OOnLInUe te te Concerned 
ibout the four-foot-diameter hot-o1l pipe lime 
that will carry of] from the Poidhoe Bay belds 
in the North Slope to the port of Valdez, 
crossing the Brooks Range wn vast stretches 
Oe) VA 
200-mileone pipeline Will be above ground 
of the permafrost 
loneth. [t will be paralletod by a highway that 
Also, 


two natural gas pipelines have been proposed, 


boner under construction, the 


in. much 


sbout half tt 


will be open all year (map, paze 860) 
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one Tong Casal inti (: urea 
Bav, the other 
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rors irachitionnl faribow Tancres 
Cither pipelines may eventually lead trom 
Petroleum Ke 


avijoins the Prudhoe Bas 


the 73.5-nilbon-acre Nava: 
serve vo, 4. whic! 
helds, and possibly from acdiditional, north- 
Western Algska Sites, Where extensive petro 
Are other 


rouds could sometlay branch olf from the or 


leum studies are beme intensified 


between Prudhoe Bay and Valdez 
Lt Ao pears cowbttul that canbotw will (reely 


cross any laree above¢round pipeline. At the 
Prudhoe Bay fields, which are range! in sum- 
mer by about $000 pnimials ane intermittent 
wildlife 
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ly crossed LOUsandSs More 
researi hers Used Two Simwuiniecd 
study canbowu behavior 


They counted 5,599 animals approaching a 





foot-lang barrier built to the approx 


imfte «ive and height of the sboverround 
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eree til 


crossed over the two gravel Tramps that 


spanned the 6- to K-foot-high impediment 


Fewer than 5 percent used the four uneler- 


ses: po small number beneath 


} a! he 


. nl _ , . t rae . 
thie stricture. Ui) the rest, 42.4 percent wen 
ma: ied | i i b 1 | | t hi rt i a 
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Art from the Arctic: “lasts crafted fram 


cartio hide take shape under Molly Ak- 
eook’s dell fingers. Local dealers pay her 
S15 for creations that muy fetch ten times 
as much in New Work Oity-shops. The 
tourist trade and the Alaskan ail boom de- 
fine the mivlern lift-stvle of Molhy"s people 
in Annktuvuk Poss. They need the ot] to 
heat thetr homes ane also need the jobs the 
pipeline will provide; vel they stil) depend 
on the caribou, whose way of lite the pipe 
line may forever alter 


around the barrier; 34.4 percent turned back 
ater approaching 

The other study was made with & simu- 
lated 24-inch feeder pipeline that eventually 
stretched 7,100 feet Most of the animals 
73.4 percent—went aroun, Another 4.5 per- 
cent reversed ther direction, only 8.3 percent 
used crossing ramps, While 6.48 percent passed 
beneath Resesarch i continuing. 

Low canbou population density and the 
Opportuntiv to Taam witle areas are essential 
to the well-being of caribou. While pipelines 
and highways are unlikely to become absolute 
barriers, ¢€very aboveground structure in 
their range will affect their movements 


An Omen From Seoncdinavia? 


The experience af Norway with wild reimn- 
deer may be a preview of what can be ex- 
pected. There, well-traveled highways and 
railroads have obstructed the animals’ move- 
ments. (noe here abandoned t= traditional 
wintering grounds after 4everal years, 

As Alaska builds cities, roars, pipelines, 
power lines. and railroads, vast arensowill bbe 
parhhoned, shrinking the pyvaiiible range 

More tourists, hunters, lodges. snowmo 
biles, cars, aircraft, and fishermen on wilder- 
ness streams will increase the stresse 

The eons-olel nature of caribou to move, 
secking new pastures and escape from insects 
aril bac weather, or perhaps even seeking 
new sizhtis—man stall does not understand all 
the whys of their wancderings—will no longer 
serve oS a full-Bedged survival mechanism. 
Animals driven from their chosen range can- 
not alwavs be expected to find wutabiec hab 
tat elsewhere 

Pr. Robert LeKesche, a leading Alaska 
ectentist, beliewes that the vast herds of a 
quarter of a million or so animals are probs 
ably o thing of the past in éastern Alaska ane 
western Conan, and that the divs of even 
moderately large herds are numbered 

Alaska’s barren-cround caribou are grace- 
fil, abundant, unpredictable, spectacular, and 
lovely. The caribou rs the North. Few animals 
are capable of surviving in so many diferent 
types of terrain, fromrugged, steep mountains 
to the hummocky lowlands, from the milt! 
Alaska Peninsula to the deep cold winters 
ancl warm summers of interior Alaska Like 
the bison af our Great Ploins, the coribou is o 
creature of the vast, wide-open spaces. 

And when the wide-open spaces of the 
notthlands disappear, so will the caribou, [] 
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Announcing a mid-size car 


in the Thunderbird Aictellsteat 


THE 1975 BOND, 











Elite shown with ophonal WS tires. 
Celuee bumper group, glass oonroo! 
and deep dish aluminum whacis 


ae Elite combines the operat- 
ng economy of a mid-size car 
with styling and luxury in the 
Thunderbird tradition. Andin — 

the Thunderbird tradition of 
value, Elite comes to you com- | 
plete. Unique twin opera — 


Thunderbird inspired options. 
And it's designed with a big 
26/4 gallon fuel tank which 
means a cruising range you can 
really rely on. The personal 
luxury mid-size Ford Elite for 
1975. Built for the way you 





windows and grained vinyl root. drive today. 

Mile ICID VS peveeratec THE CLOSER YOU LOOK, 
ing, power front disc brakes, THE BETTER WE LOOF. 
SelectShilt transmission and 

steel-belted radial ply tires. 5 @ 51D) ELITE 
Elite is available with power- 3 
operated Moonroof and other FORD DIVISION 7 a 





Elite Interior Decor Group option with AM recto. 
BULGE Soke Gonna. 
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POLAROID 
SX-70 LAND CAMERA 








If you wanted to invent the perfect Christmas present. this would be It. 
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Anti-pollution laws enacted around the country im 
recent years have presented oil companies with a number of 
challenges which are e bes ng overcome 2s as technological 
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Because it’s aluminum, this transport 
helps hold down fuel costs 
—by delivering more per trip. 


& trailers emply weight deter- 
mines how much gasoline it can 
deliver when ii's full—wilhout 
exceeding weight limitations, 


So, in most stales, trailers Guill 
with aluminum components can 
cary os much as 780 gallons 
more per trip, Safe, sound and 
legal. Enough to “Till up” the 
20-gallon tanks of 39 extra cars. 
fou are jeosing at an aluminum 
trailer that weighs.9,450 pounds 
with accessories, A trailer of 
equa! capacity, but made of a 
ruld weg! 
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deciding 
whicl camera to buy. _ 


35mm photo oraphy is 


if you re contused about 
15mm sinele-lenstetles 
cameras, its no wonder. There 
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The Creative Switch. 
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Lenses und pccessories 
to grow with. 

Whatever camera you pick, 
mike sure it hess variery of 
lenses and accessornes available 
Momiva! sekor otters 3 wide 
minge of interchangeable lenses 
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thing frum a“ Love” stanipt 
Boston Tea Parry stamp. T 
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have Sarita’s stump af approval, 

Stamp Collecting, For the fun of it. 
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out of metals we'll y this 
live like this.” 


There are no 
simple solutions. 
Only 
intelligent 
choices. 


Be ready for thal one radiant smile. All you need is the holiday spirit and a camera 
thal won't slow you down, A Minolta SR-T. 

This is 2 35mm reflex you'll be comfortable with from the moment you pick it up. 
It lets you concentrate on the picture because the viewfinder shows all the informa- 
tion you need for focusing and correct exposure. You never have to look away from 
the finder to adjust a Minolta SR-T, so you're ready to calch the photograph that 
could never be taken again. 

And when subjects call for a different perspective, Minolta SR-T cameras accept 
a complete system of interchangeable lenses from ta ie wide “er “4 super- 
telephoto. 

Christmas. smiles. come bul once a year. Be ready 
for them with @ Minolia SR-T, For more informa- 
lion, see your photo dealer or write Minolta Corpo- 
ration, 200 Park Avenue South, New York, N.Y. ~ 
\ Lid., P.Q. Minolta $R-T 102/Minolta SR-T 101 











Minolta helps you capture 


A the smiles of C hristmas. 


When identified by a factory-seafed “M" tag, Minolta 35mm raltex cameras ore warrante 
renla 5 maminay demects sn surkenanshie and materials for two years from dati 

inflicted damage. The camera will be serviced at no charge 
ranty period, postpaid, securely packaged, including $2.00 
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collector prints like these 
handsomely bound in our 1975 


Endangered Species Calendar. 
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When you have been everywhere 
and you've seen everything... 
you discover that, after all, 
there’s no place like Florida. 


When you haven't been 
anywhere and you haven't 
seen much, youll discover 
that almost everything you've 
always wanted to see 


is herein FLORIDA. 
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It takes time. 
The Exxon gasoline you're filling up with 
today may have come from an oil field 
we started looking for 8 years ago. 
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Production drilling. ¥ Underwater pipelaying. \\'! Reining and delivering to 
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Thin Parker 75 
[rienial soit tio oy 
is sheathed in nich 
22K gold electroplate. 
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Vermeil aa princely mena, makes aroval Parker. The Parker 75 soft tp pen 
In 22K gold electroplale on sterling silver. $55 
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You have your own ideas about decorating 
We | ave Son ne Goo d ideas a iDout -sound, 
So, we put you rideas and ol re 
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PREPAID PROCESSING 
20 exposure roll 
KODACOLOR film 


RES 110, 194, 18 
for Gevelopmng and printing by Rogar 





————— 


They'll return your gift... 











for something beautiful. 


A Kodak mailer makes things easy for anyone who uses Kodak color film, 
Once the film has been exposed, just drop it into the mailer envelope. Stamp 
it, address it and mail to Kodak. We'll develop the color 


si alk slides ar movies and speed them right back. na 


Se Wu phota desler for Kodak matlers, other tine | ile 
Kodak p ‘ight ducts ind all your holiday photo needs facie ers, 





“Golf is nice and easy here. We don’t have to * 
make starting times three days in advance.” 


Dan (ateson the Cates’ thirteenth wiett to Bennuda 


a 










“In the late afternoon we like to take the ferry 
into town. It's ten minutes and the prettiest 
nde in the world. | like to sit up on the prow ie: 


and feel the breeze in what's left of my hair’ 


“Bermuda isso gentle. There’s an atmosphere 


, Of total relaxation. We find an awtul lot 







to. occupy us... ina mild sort of way 


, Bermuda is a very special place for me... 
l met my wie here” 


Take as ~-. 
Bermuda Break 
| in Rendezvous lime. 
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How to relate to 
your family: 
Spend a night 
inwith , 

the boys | 


(and girls), 


With a Brunswick Horne Billiard Table, evary- 
body can havea good time right at home. And 
as your family gets to know the gare better, 
they get to know each other Getter, too 

see the full line of Brunswick family fun- 
tables. The finest quality Dillard and games 
tables priced from 3249 to 32000—ar your 
Brunewick Franchised Deaier, 


For ithe name of your Brunswick Franchised Dealer, 


call Toll-Free BOO-447-4700 


a hr 


Brunswick [F 
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EXPLORE 
YOUR WORLD... 


National Geographic File 


Holds 12 issues—keeps all 
copies west, clean, in one place 






A ivluse National Gragraphic pellitem ga ble 
Hip cose HA NATIGNAL GCOGRAPH IC paid 
amped a ie face. Hes the sapenvn peod 
Inoks GF lagiher-hownd book. Orpanifes pou 
enluabla collection by dete. Burret A teen banal 
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POLITICAL GLOBES 

t2-inch Glabe $18.50 

12-inch liluminated Globe $26.50 

16-inch Globe S42 00 
(with walnut sterd) $52.00. 

16-inch Illuminated Globe 557,00 
(with walnut sterd) $67.00 


PHYSICAL GLOBES 
i2inch Globe with stand $17.50 
16-inch Globe with stand 536.00 
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NATIONAL GEOGRAPHIC SOCIETY 
DEPT. 60 - WASHINGTON, D.C. 20036 
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The sun shines 350 days every year On golden beaches, blue Pacific waters, 
warn deserts and close-by mountains. All yours—free. Hotels? Restaurants? 
Choose from hundreds, from plush to plain. You won't believe the low rates. 
(Because our “scason” lasts all year we don't have to muke a killing in three 
months.) And there are more things to see and do thon any other place om 
earth. Come out of the cold to where the sun spends the winter. 


Free Vacation Kit. Write for your copy Lo: 
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CHOOSE AN ORGAN LIKE YOU’D CHOOSE AN 
ORCHESTRA, AND YOU'LL CHOOSE A YAMAHA. 


Audition an organ 
with some of the same 
criteria ff conductor 
Would Gee to mucltiian sn 





orchestra, 
First comsitleration: 
SEG. 





Like an undersize| 
orehestra, a too-small 
organ could lack the 
rizght combination of 
Powe, THe, nan eu bcrt’ 
to satisfy your musical 
appetite. 

Since mocern (r- 
rans laat for decaches, 
underbuving i 4in en 
clarihar mistake. 

If you to need o 
emia] instrument, make 
sure it incorporates the 
advantages of bir in 
strument Lechnologry 

Yamaha makes a 
full mange of organs, and 
even the small models 
have consiterable wari- 
ety and power. 

Cancuctors nee] a 
ne cone of soured! Lo 
work wit 
onranists, 

‘The smallest organ 
you should consider 
should hove mini 
ol three cry isions worth 
of range for versatility: 
two keyboards and a 
nedalbonre. 

Larger orfuns, like 
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the Yormoha E1OK, have 
extended keybonrtts far 
wider tonal rine. 

(ine organ, the 
Yamaha DRA), tee live 
livisions of sqund in 
stead of yust three. 


Choase an oreen 
with a selection of Lone 
colors from eueh baste 
fromaly: of the oretestii: 


brass, wikklwinds, and 


atrines. 





Don't cocmeact literal 
imitations af (heirsoune, 
Rather look for samnilur 
rh in Leriins fil siunil 
chanicter, 

Avoid orrans with 
whole familes of colar 
missin, Farcen the srl 





est Yamaha provides 
elors from the three 
beac families, anel mest 
wise haven fourth family. 
Di CLSS on, 

Yomaha Auto 
Rhythms hbormw the 
rhvthm section of the 
orchestra electronically, 

They automat 
cnlly ply a vary of 
heats— from rock to 
hossinivya —abt the 
“puss ari cel LT lave 
Vou preclotermine. 

Another Yamaha 
feature, ABC LAwtorn- 
tice Pasi Chore) actels foll 
heanctrmenit Pee eer a 
full 
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cosier to play). 
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Many Yamaha 
Eleetones huve these 


extras tuilt right tm. 
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Harije, necoredbon, 
Hine, hirpsichord, 
chimes, Horwritteun oruibar, 


wine 





and Vibrip 
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ie Woh Wah 
(New Orleans joxzi, 


it 


Pepe (mandolin st vied, 
Crlide (stevlquttarish, 
and Touch Vibrate (er 
thier” strings} 

There are other © 
tri. und it's heipiu to 
try them all, 

Like a fine oreles 


tra. oi fine onan can be 





collec) Woon to co almost 
sinivihine in the wore of 
TLS 

If it's appropriately 
miuake test Los its peal i, 

For more informe- 
Lion on organ buyin, 
See VOUr Tamaha choaer 

Hell mike vou feel 
ihe Toscanini. 
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SAVE TIME. MONEY. FUEL. 


COVER YOUR TERRITORY IN A BEECHCRAFT BONANZA. 


\ Konanita con save you thousands of 
mans hours, and i ues phot Is" 
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rer Vine!) I ead fj j i 
ep -] i if ri AT j | 
hat Mrmeorruiniey Stril ‘| iter. A 
1 | I i! Thi t 11 I La 
i 4 VY di | i 1 i 
ri | i} | Mi iv crn 11 
hI le | rnin re j 
Ty Phe | Aare | ‘ Fi i Al ‘ Ii a 
travel dineed ti chi On at specds up ti 
Pe | bal 1 | aa hit i Th 
! i I = | Be | = I j Tal 
rh bi | I 1! | 
\ four to six place Beecheraft Bonany 
I | hy Aina i ‘A ia i " Mi | i LLtL_® L\ 
Lec fj H tan Po gubomeey 
I 1 Lil ) id | | Is, PSE 4] Li 
Til | | i cry | ia) ie ri 
i] I Lj Ll iY | itt | i ! Pa t i LT | 
| I i ‘, had Hi 
idl make the round trip + curs Lf 
ane { i! | Crue * Lf + F Hi [ 
ha la hours. + minut 
A et lath rouned trips th 
on llon hers. rhe Hi 
Bernrni | lei Ours. St 
Savithe: 2) ga 4 hon ie rrr ual 
‘sy | Ls i jit I fit 
ene ! ut thunk 1 rete 
in Lary PCr TY usa 
i] i ii i | 11 CHEE CITE Went 
i i ily i oe 
real i at. «yy re ore 12 
eclhent pinot nil iiteble rig 
: ny r Het Cyr 


Le 45 re beta 


Surprise: A new Bona ¥ 58 
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